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ABSTRACT 

Economics and energy are topics of interest to 
students and teachers alike. They both affect our daily lives, 
influence how we live and have significant impacts on how our 
children will live. Since economic education was mandated by the 
Florida legislature, many attempts have been made to integrate the 
free enterprise and consumer education objectives with the 
traditional content of the social studies curriculum. '*Solar 
Economics: A Teacher's Guide** is a collection of instructional units 
(lessons) built around the state objectives using solar energy as a 
unifying theme. Objectives, materials needed, list of student 
activities and student handouts. Worksheets, and/or readings are 
provided for each lesson. A list of free enterprise and consumer 
education objectives and a paper on solar energy in Florida are 
provided in appendices. Lesson topics include: competition; solar 
workers; labor force; consumer goods; energy scarcity/choice; energy 
resources; substitution; alternatives/substitutions in production; 
production factors; economics of small wind machines; technological 
progress; solar demand; supply/demand; consumer math; price/cost; 
comparison shopping; using Energy Guide labels for comparison 
shopping; shade trees as investments; solar investments; solar 
insurance; examining warranties; tax credits; government regulation; 
rational consumer behavior; comparing splar collectors; and how laws 
can affect a decision to make investment. (Author/JN) 
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FORKWORl) 



Economic, ami <-i>ergy arc topics of interest to students ami teachers 
alike. They both affect our daily lives, influence how we live and have 
significant impacts on how our children will live. - Since economic 
educalion was mandated by the Florida legislature, many attempts have been 
made to integrate the free enterprise and consumer education objectives 
with the traditional content of the social studies curriculum, SOI.AK 
ECONOMICS: A Teacher's Guide, is a collection of instructional units built 
around the state ob)ectives using solar energy as a unifying theme. Not 
all the objectives are covered. Teachers can modify the units to include 
the additional objectives if they wish to do so. 

This Guide IS not intended to be a directory of solar technology. 
There is an abundance of references on the various aspects of solar energy 
applications. Our intention is to show teachers (and their students) that 
some technologies are cost effective now and economics is a useful tool to 
compare them with conventional energy sources. Much of the material in 
»his Guide came from SOLAR ENERGY .\ND THE FINANCIAL COMMUNITY and copies 
are available from the Florida Solar Energy Center. The Florida Solar 
Energy Center has an abundance of materials that are very ii.seful to 
teachers. Some of these are reproduced in this book; others may be 
obtained by writing the Center, 

We hope you enjoy using these materials and will provide us with 
feedback an.l suggestions f< r .idditmnal units. Please duplicate any ol the 
information contained in this book and use it with your classes. 
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1. COMPETITION 



OBJECT IVES: A. 5. Define com petit ion as the effort o£ two or more 
parties to secure the business of a third party. 

A. 6. Describe some ways in which competition benefits the 
consumer. 

MATERIALS: Solar equipment advertisements. 
ACTIVITIES : 

1. Ask students what it means *'To compete." 

2. Ask them to list examples of competition in school settings. 

3. Select one or more examples and ask them to list the advantages and 
disadvantages of such competition. 

4. Tell them that our free enterprise system is based upon cofrpet i tion . 
Ask them to give examples and to list the advantages and disadvantages 
of such a competitive system. 

5. Using their knowledge and feelings about competition, ask them to 
study the solar equipment advertisement and explain its purpose and 
characteristics ... in light of our competitive free enterprise system. 

6. With students (and their parents?) list the benefits of solar energy 
as a competitive energy source, and of competition among producers of 
solar equipment in America. 
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?SI-COLA m Springfield, Missouri chose 
'U\RRAY collectors for their hot water. 
Dealer quantify price 
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Half Package Liquid Exchanger 
Solar Panel — Single Glazing 

Other Reasons 
for Choosing ,SOLARRAY Collectors 

• EASIER INSTALLATION 

/ 2' X 7' Size makes 

a perfect flush mounting 

/ Fits into standard 24" rafters. 
Va" threaded for plumbing. 

• made with low-iron 
, erJc^mpered glass 

^^^"aSHRAE TESTED 



LACK CHUOIVIE COLLECTORS 
& ABSORBER PLATES 




2. SOL'VR WORKERS 



OBJECT IVE: C. 10. Define ^^bor^force as people omployofi or seeking 
employment . 



MATERIALS : Student Handout: Employment 
ACTIVITIES: 



1 



2. 



3. 



A. 



Ask students to jot down the meaning of the following terms: 

WORK WORKER UBOR LABORER KMPLOVTIENT FORCE 
Discuss th«se terms with the students to get common meanings, 
labor and labor force. 



Stress 



Discuss the importance of the lab or for_ce in any economic activity. 
Detail some of the features of a qua 1 1 ty work force: for example, 
education and training, attitude toward work, skills, numbers of 
workers available in an area, etc. 

Ask students to read the handout on Employment. Discuss the needs for 
labor force in solar energy in Florida. What are the kinds of workers 
needed. How can we get such workers trained and ready? 

Call or write the vocational education center, community collcj^e, and 
university in your area for information on training for .solar energy 
jobs. 
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STUDENT HAKDOirr 

SOLAR EMPLOYMENT 



The major encrji^y-producina'^^and energy-using, industries of tho U.S. 
consume one-third of this nation's ewiergy but j)rovidc only 10 percrnt of 
the nation's jobs. Capital investment per employee in' pcLpolcum and public 
utility industries is $108,000 and $105,500 respecti vely--Ct^e times the 
average capital investment per job in other industries. 

"Many analysts argue that energy growth is crucial to a seduction in 
employment. In reality, the purpose of what we commonly call 'energy' is 
to reduce the need for human labor, exacerbating the problem of providing 
jobs f6r a growing labor force. Industry has increased its ouptnt by 
drawing on the apparently limitless supplies of fossil fuels while shrink-' 
ing its labor force. As the Congressional Office of Technology Assessment 
has commented, * the national energy pol cy of the last several decades has 
been to replace humaa labor as rapidly as possible with petroleum energy.' 
Thus the same practices which are creating^^the energy shortage have" also 
been responsible for the shortage of jobs," The above quote was taken from 
Leon Rodberg's E mployment Impact of the Solar Transition, which was pre- 
pared for the Joint Economic Committee, U,S. Congress^ 1979. 

In contrast, the application of solar energy is labor-intensive; a 
transition to Folar energy from nonrenewable fossil fuels should produce an 
increase in employment. 

Demand for qualified mechanics and technicians in the re-emerging 
solar industry is already developing and, at current growth trends, may 
soon create a serious manpower shortage. Government, industry and labor 
organizations foresee a potential shortage of skilled solar installers 
necessary for President Cartel:*s projection of 2.5 million solar installa- 
tions by 1985. FSEC estimates that there are 43,000 solar syst*-m f.xisting 
in Florida--ll ,0C0 of them installed in 1979 alone. Solar installations in 
Florida could exceed 300,000 by 1985 and 2 million by the year 2000, given 
proper incentives. 

A AO percent increase within a Jecade in the number of solar t iiergy 
scientists, engineers and tcr^.iicians was projected in 1976 by the Knergy 
Research and Development Admin is tiit ou However, many in the so Kir field 
believe that the projection wa* too conservative. The rise in iht* numiier 
of pract it^neri^ paralleled the dramatic rise during the list two years 

in the number o: . earchers. 

A MITRE Co. tion study predictexi a $10 billion .ii)pii(Ml bolar energy 
industry by the late 1980s. It is antici{)atrd that mo5;t of ti)e jobs 
created by ^he j^olar industry's growth will relate to construction and 
conversion rather than research. The training required for these jobs is 
expected to be short term and/or a modification of existing proj;rams. 
However, it would be erroneous to assume that the existing trades uiK 
shift from conventional heating and cooling applications without .some 
degree of ioftnal training in the technology. 



"In an era where the private corporate ecoiiomy scfms iiic of 
creating sufficient, employment, responsibility for job creation uu rf»as 
ingly falls to be public decisions. In this context, «t siKnifie.mt ad- 
vantage' acci ues to apy energy source that can-.rlaim that it is essfiai.^ 
iricreasing employment." 



'3. LABOR FORCE 

OBJFXTIVE : C. 10. Define labor force as people employed or seeking 

employment . 

MATERIALS: None 
ACTIVITIES- 

1. Have students research the solar industry and products produced. 

a. Kinds of manufactured products 

b. Locations of manufacturers, addresses 

c. Location of distributors 

2. Have students write to manufacturers using a list of prepared 
questions. Have students^ list questions to be answered. Samples: 

a. VTiat are the materials used to manufacture your product? 

b. Describe the processes through which these materials become your 
product. 

c. How many people are involved in each manufacturing process? 
Total number of people employed'.' 

d. What skills are needed by these employees engaged in each 
process? 

e. Is your company hiring new employees? 

f. Do you find applicants for positions trained or educated for the 
required tasks? 

g. If not, do you have a training program?? 

h. How do you predict your work force needs? 

i. Get production history and project estimates of future pro- 
duction. 

How are products distributed? 
k. Wlien (if ever) are you overstocked? 
I . Why? Ramification? 

3. If there are local distributors for the products, have students visit 
the distributor and determine: 
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a. Amount of sales in past year 

b. Projected sales 

c. Compare information from manufacturers and distributors as to pro- 
jected future sales . 

d. Have students pretend to be customers (consumers) and have a 
salesman give his sales talk. 

e. Have students discuss and evaluate sales talk. 

f. Find out how many people are employed in selling this product/ these 
products . 

g. What skills are necessary. 

h. Get employment history of present salesmen. Were they previously 
in related work or were trained to do this work? 

Evaluation: Divide class into groups. 

1. Manufacturers (select a student to represent a plant supervisor 
who has responsibility for products). 

a. Have at least one person to represent one employee engaged 
in each one of the manufacturing processes. 

b. Have each student explain his job. 

2. Distributors (select a student to act as distributor). 

a. Have at least one person to act as salesman. 

b. Have at least one person to act as del iveryman . 

c. Have at least one person to act as repairman. 

Have students prepare and role play the manufacturing and distribution 
process . 



4. CONSUMER GOODS 



OBJECTU^; 



Define consumer goods as items that are capable of satisfying 
a human want. 



MATERIALS: 



W indow Treatment for Energy Conservat ion, by R. McCluney 



ACTIVITIES 



2. 

3. 
4. 

5. 



Consumer goods are items made to be purchased by co nsumers - anyone 
with buying power. These items are for personal needs : clothing, 
food, shelter, 

.•. and personal wants other possessions that a consumer decides 
to pay mouey for: boat, car, pets, television, air conditioning, 
window awnings • 

Research definition of consumer g oods in related text. 

Windows are built into our homes (our shelter) as a standard accessory 
today. Yet they are not always placed on a wall with ultimate cooling, 
heating, ventilation and illumination in mind. Read "Window Treatment 
for Energy Conservation.** 

Given the definition of consumer goods and the handout 'Window Treat- 
ment for Energy Con.servation,** the, student will sketch his/her home.., 
plot north, east, south, and west on the sketch ... trace the sun*s path 
over the home during a weekend day . . .analyze the window's placement.,, 
determine whether the purchase of awnings, window film, exterior roll 
blinds, or shutters (as consumer goods) would satisfy the human want 
of comfort inside the home. 
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by WR. McCluney 

The purpose of this Energy Note is to give the non- 
technical reader a clear look at windows— how to 
get the most from them in cooling, heating, ven. Hat- 
ing and illuminating the home. Although most of the 
points are applicable anywhere in the country, 
emphasis is on surhmer solar heat gain expe- 
rienced in buildings in the Sun Belt, especially in 
Rondo. 

Two very common feotures of southern open living 
style ore large window areas to let the light and 
(freezes In. and shading devices or window films to 
keep the hot sunshine out. While we do not delve 
into window sizing, because it relates only to new 
construction or remodeling, we do hove something 
to soy about design guidelines and strategies. 
Much attention is given to shading devices and 
window films, as they represent feasible steps for 
existing buildings. 

In winter, windows should seal tightly and allow 
the sun to enter the building without glare but pre- 
vent heat loss to the outside by conduction. For the 
warmer seasons they would be operable to let 
breezes in. they should keep solar heat out while still 
allowing light for illumination. 

One window for all reasons and seasons is hardly 
a practical expectation. Large windowed openings 
for maximum view and solar illumination of the inte- 
rior might be nice on a summer day. but so would 
small ones to minimize heat gain in a building. In 
winter, large but well-insuloted openings facing the 
sun provide both illumination and direct solar heat- 
ing with a minimum of glare. But at night these open- 
ings should be sealed and insulated tightly if they 
ore to prevent heat escape. 

Thus, the best one con hove will be a compromise 
combination of these competing features. It is pos- 
sible to design a wonder window complete with 
continuously adjustable shutters or louvers, reflec- 
tive films, exterior shading devices, and removable 
insulating plugs that would meet all the above 
requirements. Such o window would, in principle, 
save considerable energy and perform well It would, 
in fact, cost a lot of money arid demand a bit of 
maintenance. 

Window Design Guidelines 

following ore some Florida window design guide- 
lines for optimum cooling, heating, ventilating and 
illumination: 

1 To minimize infiltrotion energy losses in virinter 
and summer, and to maximize ventilation con- 
trol at other tirT>es. oil windows should be open- 



able, with easy-1o-operate mechanisms far con- 
trolhrig airflow. When closed, they should seal 
tightly— o feature often lacking m jalousie windav/s. 
Double-pane windows with an insulating air 
space sealed tightly between the pones of glass 
or plastic resist conductive heat transfer. (In the 
relatively mild Florida climate, weil-insulated and 
sealed single-pone windows may be adequate, 
especially if heating and oir conditioning are 
seldom used.) Window frames should be made 
of poor heat conducting material such as wood 
or plastic. If mode of metal (o good heat con- 
ductor) they should contain "thermal breaks." 
These are insulating sections built into the win- 
dow frame to block heat conduction through it 
(Figure 1). When window shopping, always ask 
about frame design Hove the salesman show 
you haw his window minimizes conductive heat 
transfer with dual pones and thermal breaks. 
Moke sure that the window seals tightly when 
closed. 

Sliding glass doors rival jotausies* inability to seal 
tightly, and they often lock thermal breaks. 




\ / 
Metal Frame 

Figure 1 

Window frame section stiowing thermal breaks. 

3 Figure 2 shows that the sun is much higher over- 
head at noon in the summer than in the winter, 
also that it rises and sets north of east and north 
of west in summer, and south of east and south 
of west in winter These sun paths ore important 
to design and placement of windows and shad- 
ing devices. 




Figure 2 
Sun path diagrams. 



Window Design Strategies 

1 A southern window exposure with proper roof 
overhang (Figure 3) provides shode from the hot 
middoy summer sun but lets solor heot enter In 
winter. (Roof overhong design for southern, eost- 
ern ond western exposures is contoined in Flor- 
ido So lor Energy Center Design Notes, Concepts 
in Passive Design #1 and #2, by Philip W. Foirey 

2 A northern window exposure provides excellent, 
and cool, illuminotion. The smoll omounts of 
direct sunshine reoching these windows from 
the eoriy morning ond lote ofternoon summer 
sun comes ot such on ongle thot very little heot 
enters the building Judicious use of northern 
window exposure is porticularty sui'5d to south- 
ern Florido's brief heoting seoson ond lengthy- 
cooling seoson. 

3 Windows focing eost or west (or south without 
odequote roof overhongs) demond some exte- 
rior shoding for proper energy monogement— 
from trees, shrubs or trellis vines thot tend to lose 
their leaves in winter, or from ownings or shutters 

Retrofit Options 

Much con be done to minimize energy costs 
when designing o building from scrotch. but options 
for existing buildings ore more limited Thus, with 
windows ond sliding gloss doors which ore poorly 
oriented or lock odequote overhangs the problem 
grows 

Replocement or repair of poor energy performing 
windows IS on obvious first step Permanently closed 
windows should be replaced with operable ones, 
jalousies should be replaced with befter-seoling 
units, thought should be given to double-pone win- 
dows if much space conditioning is used, and 
caulking con do wonders to stop air leaks through 
some window frame designs Storm windows and 
doors also greatly increase etTiciency 



Although o shading device eflects a lot of sun- 
shine. It also absorbs o lot of it and gets hot, thus, o 
shading device's purpose is partially defeated if it is 
indoors. 

Among the many types of exterior shading devi- 
ces ore louvered insect screens which allow a view 
of the outside yet block direct sunshine, and metal 
or canvas awnings (Figure 4) Some canvas awn- 
ings con be rolled up and down as required Exterior 
shading vones or louvers permanently fixed in place 
in the buildjng facade ore common in the tropics 

Roil blinds, generally of hollow ar insulation-filled 
slot construction, can hove small spaces between 
the slots to allow some filtered sunlight to enter the 
window They are available in motorized or hand- 
operated models (operated from the inside) (Fig- 
ure 5 ) 




Figure 3 

Seasonal shading pertormance of souih*facing 
roof overhangs. 
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Window Shutters abound— the Sorosoto, the Boho- 
mo (or Bimini), the split, side-hinged type; ond the 
side-sliding shutter (Figure 6) All con be effective. 

The pubhcotion Windows lor Energy Efficient Build- 
ings, Vol I.Nos 1 ond2,jschockfullof informoticn 
of oil kinds of window products ond is avoiloble from 
Lawrence Berkeley Looorotory, 1 Cyclotron Rood, 
Berkeley, CA 94720 




Hood Awning 



Venetion Awning 
^eosr Of west exposures) 




Hip Rool Awntng 
(for cosement windows) 




Slotted AlufDtnum 




Solid Aluminum 



Figure 4 
Types of awnings. 

Window Films 

Exterior shoding devices ore preferable to window 
films (or coalings) for reducing heot gom becouse 
they prevent direct sunshine from reoching the 
window pone in the first ploce A properly designed 
shode should be oble to block oil direct'roys from 
the sun but still odmit enough indirect ond diffuse 
light for illummotion Since film typtcolly reduces 
heot gom. smolier windows might be preferoble to 
film from o heot stondpoint, but the cost of replocing 
the sun-focing windows in o building could be 
prohibitive, which scores onolher point for exterior 
Shoding 




Figure 5 

Exterior roll blind. Horizontol slots are encased In 
an edge frame. Blind rolls up into enclosure at top 
of window by motor or interior hand operation. 

However, there moy be times when window film is 
ciesiroble, for oeslhetic, orchitecturol. or economic 
reosons Slightly tinted window films con effectively 
reduce the glore resulting from excessive window 
brightness (Property designed exterior shodes con 
occomplish the some purpose with better overoll 
energy performonce ) Most films ore less expensive 
thon mony of the recommended exterior shoding 
devices When o new type of spectrolly-selective film 
becomes ovoiloble (which selects more of the sun's 
light ond less of its heot for tronsmission), the obove 
criticisms con be reloxed This new film, when it per- 
forms well. IS expected to Uonsmit neorly twice os 
much light os it does heot 



Rolling Shutters 




Botionno Shutlers 



S;de hinged Shutters 



Figure 6 
Types of shutters. 
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If IS difficult to design a direct confacf window film 
fhof con wtfhsfond being repeofedly token off and 
puf bock on fo suit the season, but a solution to the 
seasonal problem is now available from several 
manufacturers (Ref 8). This product is a sort of inte- 
rior storm window for use in worm climotes. It seals 
fightly against the inside of the regular window, 
trapping on insulating 'dead air* space in between 
The summer version could be coated with a reflec- 
tive material hopefully spectrally selective. The win- 
ter version should be highly transparent to admit 
maximum light and heat into the building but sfill 
provide the Insulating advantage of a double-pone 
v/indow. In the ventilating season, the interior storm 
window would be removed. These devices offer a 
very cost-effective alternative to replacing jalousie 
windows. 



Summaiy 

In general, exterior shading devices do the best 
job of protecting windows from direct sunshine As 
on alternative, window films con reduce the summer 
air conditioning load The reflective type of film is 
superior to the absorptive, and the new spectrally- 
selective films should be better than both of those. 
For the best energy control, film should be used only 
in the summer, when air conditioning is needed. 

Film is most effective when applied to the outside 
of the window; however, exposure to the elements 
causes rapid deterioration. Intenor installation, usu- 
ally recommended by manufacturers, does not sig- 
nificantly affect film's relative performance. 

(Editor's Note. Mr. Fairey's Design Notes on roof 
overhangs, Concepts In Passive Design #1 and #2, 

ore available free of charge from the Florida Solar 
Energy Center, 300 State Rood 401, Cope Canav- 
eral. FL 32920.) 



Bibliography 

1 Horkness. E.L.. and fVlehto, M L . Solar Radiation 
Control in Buildings, Applied Science Publishers 
Ltd , London, 

2. Kusudo. T , and Collins, B L , Simplified Analysis 
of Thermal and Lighting Characteristics of 
Windows: Two Case Studies, NBS Building Sci- 
ence Series 109. Notional Bureau of Standards. 
February 1978, 

3 Collins. B L., Windows and Pf^ople: A Literature 
Survey, National Bureau of iftondords, June 
1975 

4 Hastings, SR.. and Crenshaw. PW,. Window 
Design Strofegies To Conserve Energy, NBS 

Building Science Series 104. Notional Bureau of 
Standards, June 1977. 

5 Ruegg, R.T,. and Chapman, R E.. Economic Eva- 
luofion of Windows in Buildings: Methodology, 
NBS Building Science Series 119, Notional Bur- 
eau of Standards, April 1 979. 

6. Olygoy, V., Design With Climate, Princeton Uni- 
versity Press, Princeton. N J„ 1963. 

7. Olygoy. A., and Olygoy. V., Solar Control and 
Shading Devices, Pnnceton University Press, Pnnce- 
ton. NJ, 1957. 

8. Selkowitz, S., Windows for Energy Efficient Build- 
ings, Vol. 1. No. 1, January 1979, Vol. 1. No. 2. 
January 1980, Lawrence Berkeley Loborotory. 1 
Cyclotron Rood, Berkeley. CA 94720. 



12 



5, ENERGY SCARCITY AND CHOICE 



OBJECTIVES : D. 14. Identify why scarcity requires choices. 

K. A9. Define consumers as users of goods and services. 



MA TERIALS : Student Handout: Decision-Making 
ACTIVITIES : 

1. The world's supply of fossil fuels--coal, oil, gas is strictly 
limited. If current consumption patterns continue, shortages and 
exhaustion of supply will occur within students' lifetimes. Hopes for 
discoveries of new fossil fuel deposits of sufficient magnitiule to 
alter these statements are false hopes. Alternative energy sources 
are already nearly fully exploited, involve energy and environmental 
trade-offs which would themselves demand significant changes in huinan 
life systems, or assume improbable technological breakthroughs. 

Ask students to explain why the "energy crisis" is a material of 
scarcity or shortage in supply. 

2. Liken the shortage of declining fossil resources and their rising 
costs, ask students to read the handout "Decision Making." Discuss 
the choices — and the probability of self-interested decisions by the 
public (choice number 7). 

For most people, five provides more satisfaction than fou r and seven 
provides more satisfaction than six . Regardless of what others may 
do, the i ndividual's rational decision would be to use energy un- 
caringly. Since the same logic applies to most people, the likely 
outcome is conclusion five: continued heavy energy use and the rapid 
onset of a real crisis. 

This kind of decision situtation has been recognized as widespread in 
human social affairs and has been called The Prisoners' D ilemfia (based 
on the work of Dr. Ben Gorman, University of Florida, Gainesville). 
In this "game," players who act selfishly will always "win" (receive 
greater satisfactions or goods) compared to participants who make 
altruistic decisions. The net effect will almost invariably be that 
most players act selfishly, and the whole group or system is worse off 
than if all had acted altruistically. 

This logic can only be short-circuited by changes in the considera- 
tions, or structure of the game. In this particular case, the most 
plausible alteration involves rewriting consideration three. That is, 
governjncnt or some other institution (not the individual decision 
makers) must force contingencies on individuals for heavy consumption. 

In policy terms, attempts to influence citizen behavior and consumer's 
decisions will be more effective if they restructure the cost benefit 
factors implicated in these decisions, rather than attempting to 
manipulate the logic of the decision process. Specifically, instead 
of brainwashing people to regulate lUeir thermostats, change the tax 
and charge structure of fuel so that thermostat regulation becomes a 
selfishly sensible choice, or re-engineer thermostats so that there is 
no individual choice. 

13 
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3- Have students work out a simple plan, which preserves human freedom, 
but "changes the game" to promote conserving behavior. 
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STUDENT HANDOUT 



DECISION MAKING 



GENEILVL COj^a^BpRATION I. 



GENERAL CONSIDERATION 2. 



GENERAL CONSIDERATION 3, 



If heavy consumption causes an energy crisis, the 
material quality of life will be severly degraded. 

If conservation of energy is generally practiced, 
the material quality of life can be sustained with 
fairly high satisfaction levels f'^r everyone. 

Heavy individual consumption provides high personal 
satisfactions in the individual's material quality of 
life beyond the general satisfaction level. 



STRATEGIC CONCLUSION 4 



If conservation is generally practiced, and if I also 

conserve, then I will enjoy average satisfac- 

^:ion. 



STRATEGIC CONCLUSION 5, 



If conservation is generally practiced, and if I con- 
same heavily, then I will enjoy the average high 
satisfactions of consideration two , above , plus the 
individual bonus satisfactions in consideration three. 



STRATEGIC CONCLUSION 6. 



If widespread heavy consumption occurs, and if I prac- 
tice conservation, then I will suffer the same loss of 
satisfaction as everyone else, according to considera- 
tion one. 



STRATEGIC CONCLUSION 7. If widespread heavy consumption occurs, and if I am 

also a heavy consumer, then I will suffer the same 
loss of satisfactions as everyone else (consideration 
onej. In the meanwhile I will have enjoyed the 
higher individual satisfactions (consideration three). 

Read each "general consideration" laying out the context of our situation. 
Then, decide on the one "strategic conclusion" you would choose to follow. 
Be prepared to discuss your reasons . 
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6. ENERGY RESOURCES 



OBJECTIVES: D. 15- Identify energy resources, 

D- 22. Identify how energy factors dffect the cost and 
availability of good^ and services. 

MATERIALS: Student Handout I: Present & Future Energy Sources 
Student Handout 2: Energy in Florida 
Student Handout 3: Energy Scenario in Florida 
Student Handout 4: U.S. Energy Consumption 

ACTIVITIES: 

1. Take common objects in the classroom which are being "consumed/* Ask 

what energy was used to get it from raw materials to product in the 

classrdora. (See' Fin e rgy To Burn , 15 mm film available in film libra- 
ries). Samples: 

a. Melvin's leather shoe; b. Sally's pad of paper; c. Carlos' steel 
lunch box; d. Juanita's plastic beads... 

2. Ask students how education might be different if the cost of energy 
doubled or tripled tomorrow (e.g., energy costs in raw materials, 
transportation, manufacturing, higher costs = higher salaries needed = 

higher taxes? and so forth). ^ 

3. Ask them what would happen to the cost of Melvin's shoe, Sally's 
paper, Carlos' lunch and lunch box, etc. 

4. Review the sources of energy discussed in Student Handouts 1, 2, and 
4. Review the consumption of energy by sector. UTiat are the differ- 
ences between Florida and the United States? Explain the differences. 

5. How will foreign oil embargos affect Florida? the United States? 
Review Handout 3. How do rapidly rising prices of energy affect the 
cost of goods and services? \^^y does this happen? 

6. Design a plan of action for Florida to relieve these problems... 
Explain your plan of action. 
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STUDENT HANDOUT I 



ENKRGY SOURCE 



PRESENT AN'D FUTURE ENERGY SOURCES 



DEVELOPMENT STATUS AND PROSPECTS FOR FUTURE USE- 



FOSSIL FUELS 



Petroleum 



Natural Gas 



Coal 



N'UCLEAR 



GEOTHERMAL 



SOLAR ENERGY 



Hydro- 
electric 



Wind 



Heating and 
Cool ing 



ERIC 



Now widely used. Domestic production @ 9 million 
barrels per day (mhd), due to increase to 10 mbd; 
currently import 8.4 mdb. Hnlianced recovery 
methods now in use. Supplies limited. Possibly ^ 
depleted in 30 to 40 years. 

Now widely used. U.S. consumption of 20 trillion 
cubic feet per year; 95 percent pro<luced domes- 
tically, small imports from Canada and Mexico, 
Construction of new pipeline from Alaska likely. 
A non- renewable resource. Such promising synthetic 
gas technologies as coal-derived gas, though not 
currently used, appear to offer increasing energy 
source. 

Use increasing. Some difficulty in extracting. 
U.S. has an estimated 27 percent of world's coal 
resources. Distribution system weak. Some 
environn.ental problems. Slated to replace oil 
for electrical generation. Effort in progress 
to produce synthetic fuels from coal. 

Now in limited use. Fissionable fuel is limited. 
Currently 12 percent of U.S. electrical supply 
provided by nuclear. Reactor orders have declined 
in past years. Radioactive waste '.torage, trans- 
portation, and dd.sposal are long-term problems 
for this industry. 

Now in limited use. Exploration continues for 
suitable s itcs . Future development thought 
to be limited. 

Now in use. Provides 4 to 5 percent of total 
U.S. electrical power for Pacific Northwest. 
Incentives for small ^.scale (low-head) hydro 
are now in progress. Number of sites for 
future development is limited. 



Now in limited use. 
functioning. 



Many demonstration projects 



Now in use, growth rate dram.itic particularly for 
domestic hot water systems. Commercial uses 
growing. Both active and passive systems have 
unlimited fuel supply. Initial co.sts-^reater 
than those for conventional heating systems. 
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Photovol- Direct conversion of sunlight to electricity, 
taics In limited use. Cost-effective in limited 

(Solar remote applications. Costs have been reduced 

Cells) dramatically but not enough to compete with 

current electrical costs. 



Biomass Energy produced from plant matter. In limited 

use. Wood burning increasing in all areas of 
the country. In the last year, 2.5 million 
wood stoves h.ive been sold in the Ignited States. 
R&D effort in pyrolysis (decomposition of organic 
matter by heating) , [^lophotolysis (simulating 
photosynthesis), and fermentation among other 
processes is being supported. 

Ocean Energy derived from oc'»an temperature differen- 

Thermal tials. Now in experimental stages. - 

Energy Conversion 
(OTEC) 



Solar 
Thermal 
Electric 
Systems 

Sola r 
Satel 1 1 tes 



Steam-generating plant using concentrators 
(heliostats) to boil wa>er in a central power 
tower. Now in experimental stages. 



Satellites with large photovoltaic arrays, which 
would beam electricity to earth via microwaves. 
Now in conceptual stages. 
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ENERGY RESOURCES 



Student Handout 2: Energy In Florida .^-v'' 



Percentage of Total Energy consump- 
tion by Primary Energy Type -1980 




In 1 980. the State depended on petroleum and natura! gas for almost 80 percent o? its energy 
needs, petroleum constituted 63 9 percent of the total consumption of primary energy This 
contrasted with the United States as a whole, which used petroleum and natural gas for ap- 
proximately 69 percent of its energy needs, with only 45 percent of primary energy con- 
sum.pt'on bemg petroleum. 

Total Consumption Florida 2,459.3 trillion Btu 

U.S 76.270.0 trillion Btu 



Percentage of Total Energy 
Consumptaon by Sector— 1930 




The consumption of energy in Florida differs from that of the country dS a who'e The iMns- 
portation sector is the largest energy consuming sector m the State in 1 9P0. iransportatiO'^ 
accounted for 34 7 percent of energy use in Florida, but only 24 4 pcrcon* of the nation's 
While ovor 40 percent of the country's total energy consumption was m the industrial sector, 
industry accounted for less than 20 percent of energy use m Florida 
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STUDENT HANDCIJT 3 



ENERGY SCENARIO IN FLORIDA 

The end of the *70s saw the end of an era of cheap and abundant energy. 
John Searingen, chairman of Standard Oil of Indiana has warned that 'N'ith the 
advent of the 1980s, we enter an era of high energy prices, tight energy 
supplies, and chronic world wide shortages." 

The nation's conventional and alternative energy fources are limited. 
Florida's energy problem is more acute because the state has an energy- 
intensive economy without significant fossil fuel resources. 

Florida's energy supply is critically dependent on foreign oil and the 
stability of the international oil market. Fossil fuels are becoming scarce. 
The only constant in today's energy picture is the rising price of every 
major source of energy. 

World oil production probably will peik between 1985 and 2000; oil 
production in the United States reached its peak in 1970. Based on esti- 
mates of fossil fuel resources within the state, Florida could support its 
o*^ energy demands for Icf^n than one year. 

The 1973 oil embargo brought with it the first realization that supply 
difficulties lay ahead. Yet, our economy today is still based on these 
depleting resources. Oil and gas, the two fuels which are in shortest 
supply, provide 85 percent of Florida's energy needs. These fuels are 
most likely to experience the sharpest pi'ice increases. Few states, other 
than producing ones, have as high a degree of petroleum dependency as Florida. 

Forecasts of energy consumption in Florida show our petroleum dependency 
increasing through 1990. Electricity consumption in Florida has been doubling 
approximately every eight years. If this continues, Floridians will increase 
consumption of electricity in the next eight years by as much as it has in- 
creased since the ad vent of electricity. ' , 

Florida does have an abundant natural enetgy source which is not being 
used to full advantage--sunshine. The only region in the nation with more 
solar energy than Florida is the desert southwest. Solar is a renewable, 
clean source of energy whose price and availability are not subject to- 
manipulation by other nations. It is becoming increasingly obvious tha^ 
the best approach to alleviating our energy problems is to combine vigorous 
energy conservation efforts with a serious commitment to the devoiopment of 
alternative resources, especially renewable resources. 

An important part of the solution to the energy shortage is conservation. 
In order to hold the demand for energy to an annual growth rate of 2 percent 
or less, current gasoline consumption must be reduced by 10 percent, and 
90 percent of existing homes and all new buildings will need to be insulated. 

Among the several categories of conservation are some that rbquire litLle 
or no cost outliy, while others may be expensive to implement. Some may require 
a chang* in individual lifestyle. They a! will positively affect our depleting 
energy supply. 
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ENERGY RESOURCES 
Student Handout 4: U.S. Energy Production and Consumption 



1981 Production 1981 Consumption 




U.S. Consumption by Fuel 




7. SUBSTITUTION 



OBJECTIVE : D. 19. Identify how substitutions can be used when a resource 
becomes more scarce. 

MATERIALS : Student Handout: Solar Water Heating Systems 

ACTIVITIES : 

1. Ask students where they have heard the word substitute used in school 
(substitute teacher). What does that use mean? How is a substitute 
teacher different from a teacher? 

2. Discuss the concept of substitution by asking: 

a. If hamburger mi^at rose to $10 a pound, what would you eat? Why? 

b. If watermelons rose to $50 each. How many would you he likely to 
eat during a year? Why? 

c. If gasoline rose to $18 a gallon, how much would you drive? Why? 

3. Provide a definition of substitution (Latin: to put in place of). 
Something that is put in place of something else (using honey rather 
than sugar). .Discuss the more economic conception: The tendency for 
the less costly of two or more alternatives to replace the more 
costly. 

4. Using their concept of substitution , have students study the Student 
Handout. 

5- Get students to examine the school or their home, looking for 
SUBSTITUTION opportunities to save energy dollars. 
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STUDENT HANDOUT 



SOLAR WATER HEATING SYSTEMS 

Solar domestic water (DHW) systems were once widely used in south 
Florida. Solar water heating was brought to Miami during the 1920 building 
boom. Hot water was a luxury at that time because of the high cost of gas 
and electricity. Solar energy provided a cheap and plentiful supply of hot 
water for the thousands of hotels, apartments and homes which mushroomed 
along Florida's coast. By the mid-1920s the solar industry in Florida was 
established; use of solar systems was widespread. It is estimated that 
approximately 80 percent of the homes built in Miami from 1937 to 1941 
relied on solar water heating systems. In 1941, solar systems outsold 
conventional water heaters two to one. These systems were either paid for' 
entirely ia cash or were financed by FHA Title I home improvement loans. 
In 1938, these loans were readily available at 4 persent interest with a 
three year maturity. 

World War II brought the industry to a halt. As nearly every com- 
ponent of the solar DHW system was made of copper, the government's freeze 
on non-military use of copper made its manufacture impossible. 

After the war, many firms returned to business; however, price in- 
creases reduced consumer interest substantially. Materials had become more 
expensive. The cost of copper doubled in the decade between 1938 and 1948, 
and by the late '50's it had tripled. In 1938, a common laborer earned 
25C-40C an hour; a skilled roof mechanic between 75C and $1. ^By 1948 these 
wage scales had also doubled and solar water heating systems were priced 
out of the marked. 

At the same time that solar prices were increasing, electric rates 
were decreasing. With the large number of newcomers moving to Florida 
after the war, power companies were able to spread investment costs over a 
larger base. The rate decline continued for more than 20 years, through 
1970. 

Large-scale production of electric hot water systems brought their 
price down substantially, and electric companies aggressively promoted the 
use of these systems. Solar was no longer the bargain it had once been, 
and the once flourishing industry began its decline. 

With today's concern over energy shortages and price increases, the 
soiar industry has begun an upward swing. Sales of solar DHW systems in 
Florida alone are estimated at $10 million for 1979. The total number of 
new installations in the state since 1973 is estimated at 22,000. The 
industry which was once a commercial success because it offered homeowners 
an economically superior system for heating water has been reborn. 

Source: Solar Energy and the Financial Com munity. Florida Solar Energy 
Center, 1981. 




8. ALTERNATIVES AKD SUBSTITUTIONS IN PRODUCTION 



OBJECTIVE: 



D. 19. Identify how substitutions can be used when a resource 
becomes more scarce. 



MATERIALS: 



None 



ACTIVITIES: 



1. 

2. 
3. 



There are usually several ways of producing anything We can make 
shoes by hand using a few simple tools, ^^^aw materials, and lots of 
labor. We can use natural leather or synthetic materials or we can use 
complicated machinery with muCh less labor. 

Labor, tools, machines, leather, synthetic materials - can be called 
inputs in making shoes. 

Since we can make shoes in several different ways, how do we decide 
which way? 

a. If wages are low and machines are very expensive? 

b. If leather is expensive and synthetic materials cheap? 

c. If synthetic materials are expensive and leather cheap? 

Now, let's talk about producing, not shoes, but comfort in rooms. Vhen 
are we uncomfortable? When it's too hot or too cold? We can stand 
higher temperatures if the air is moving, or the aii doesn't feel too 
moist. 

How can we be comfortable in hot weather (which is much of the time in 
Florida). One way is to have a big air conditioner and keep it 
running all the time. But that's expensive and gets more expensive 
all the time. Air conditioners use more electricity than anything 
else in the house and electricity keeps getting more expensive. 

Are there any other ways of being as comfortable? Yes--wc can keep 
the house from getting so hot in the first place. Then we can let the 
breezes through the house and feel comfortable most of the year. 
Why do houses get hot? Because the sun heats them up. The roof gets 
very hot, and that heat radiates down into the house. Sunlight comes 
through the windows and heats up the house. The sun heats up the 
walls and that heat radiates into the house and into our bodies so 
that we feel hot. 

Maybe it's cheaper to keep the heat away from us and then not run the 
air conditioner so much. That's just another way to be comfortable, 
just like there is another way to make shoes. In fact, as electricity 
gets more expensive, we might want to change the ways wc make our- 
selves comfortable in hot weather. 
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5. What arc some ways to keep our houses from getting so hot, or feeling 
so hot to us? 



a. Plant trees to shade our walls and our roof. 

b. Shade our windows, especially on the east and west--that's when 
the sun comes in during mornings and afternoons when it's lower 
in the sky. 

c. Insulation in the roof can help keep the rooms cool even when the 
sun is making the roof very hot. 

d. We can put shiny materials like aluminmn foil just under the 
roof. That works like a mirror, and reflects heat rays back 
toward the sky. That way they can*t and heat up the house. 



EXERCISES: 



1. Is there any insulation over the ceilings in your house? 

2. In the late afternoon, stand near a west wall that receives sunshine. 
Do you feel warmer there? Does the wall feel warmer? Walls absorb 
heat and can store it for hours. If you are trying to keep cool, the 
wall -should be shaded, insulated or isolated from the living spaces. 
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9. FACTORS OF PRODUCTION 



OBJECT UTS: D. 21. Identify the factors in production like natural 
resources , labor, capital , and management. 

D. 22. Identify how energy factors affect the cost and 
availability of goods and services. 

MATERIALS : Student Handout: A Solar Water Heating System 

ACTIVITIES : 

1. Ask students what factors "go into making a product for consumers." 
Identify these as natural resources, labor (human resources), capital 
(capital resources), and management (technological acumen, entrepre- 
neurship). Explain this in terms of the following: 

Before goods and services can be consumed, they must be produced. 
For this to occur, productive resources (also called factors of 
production) are necessary. Productive resources constitute the input 
to production, while the goods and services produced constitute the 
output. There are several kinds of productive resources. 

Natural resources are the gifts of nature used to produce goods 
and services. They include land, water, oil and mineral deposits, the 
fertility of the soil, climates suitable for growing crops, timber, 
and so on. Some of these resources are used up in the process of 
production, others renew themselves, while still others can be renewed 
through the conscious efforts of people. 

Human resources are people with their physical and mental 
capacities. The number of people available for work and the hours 
they work constitute one dimension of labor input. Another is the 
quality of the labor skills provided and the motivation of those vho 
provide them. The quality of labor force reflects past efforts to 
improve skills and knowledge by means of education and training. 

Capi tal goods are those things created by man^s past efforts that 
are available to produce goods and services in the future. They 
include machines, tools, and factories. The kinds of capital goods 
used and how they are used reflect the state of technology which, in 
turn, is a reflection of scientific knowledge and the resources 
devoted to acquiring this knowledge. 

2. Study the Student Handout. Identify the factors of production 
necessary to produce and install the solar water heating system 
depicted in the illustration. 



Work with students to reason through these questions: 



a. If labor becomes more expensive, costs for products and services 
will . (rise) 

b. If labor costs go up lOX, JwiU the costs of goods and services go 
up lOX? (no, labor is but one factor of production) 

c. Will the costs of all goods and services go up by the same 
percentage? (no, some are labor intensive and will go up more 
than those which are capital intensive) 

d. Energy is « primary need in producing everything. Energy is used 
as a natural resource, such as oil in plastics, coal in the 
manufacture of synthetic fibres, etc. Energy is also used in 
operating plants, running the transportation system, etc. If 
energy costs rise, will costs of all goods and services go up? 
(yes) By the same percentage? (no) 

e. Name some products or industries in Florida which are energy 
intensive, (transportation, electric generation, agriculture). 
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FACTORS OF PRODUCTION 
Student Handout: A Solar Water Heating System 



Air Vent 




Boiler Drain 



CoHeutor and 
Freeze Sensor 



':) Pressure 
Relief Valve 

Pipe Drain 



Pressure-Temperature 
, Relief Valve 

Stop 
.Valve 

Cold 

Water in 



Storage Tank 



Electric 
Backup 
Element 



Cold 
Water 
,Dip Tube 



Typical Direct Pumped System 
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10. ECONOMICS OF SMALL WIND MACHINES 

OB.JECTIVES: E. 24. Define capital >;oods as tools, equipment, machinery 

and buildings that are used in the production of 
other goods and services. 

E. 25. Define prof it as the reward for taking risk in 
business . 

E. 26. Define net profit as remainder after all costs, 
expenses, and taxes are satisfied. 

MATERIALS: None 
ACTIVITIES : 

1. Our first step is to measure the available resource--wind energy. 
Study the information in Table 1. 

Table 1> Average Wind Speeds at Cape Ke nne dy AFS (1950-1970 ) 



Wind Direction 

Actual avg. speed at 30ft (mph) 

Estimated avg. speed at 60ft (mph) 

Estimated avg. speed at 80ft (mph) 

Estimated avg. speed at 100ft (mph) 



Avg. 


N 




E 


S 


W 


9.2 


10 


7 


9.1 


8.5 


8.5 


10.0 


11 


7 


9.9 


9.3 


9.3 


10.5 


12 


2 


10.3 


9.7 


9.7 


10.8 


12 


5 


10.7 


10.0 


10.0 



The cost of a complete wind generating system is: 

Enertech 1800: Complete windplant and control system 
Control anemometer wire per 100 ft 
Options: Additional corrosion resistance treatment 

for corrosive environments 
One Rohn 80 feet guyed Tower 

Total $6,495 



$ 4,250 
26 
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2,055 



Table 2. The Enertech 180 0 Out put C h aracter i sti c s 

A verage Windspeed (m .p.h.) kWli/mo 

8 120 

10 240 

12 360 

14 480 
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Now we are ready to look at the economics of our wind energy system to 
generate electricity. Complete the following table: 



Wind s peed/Height Avera ge Speed- 



Valu e at 9C per kWh 



30 ft. 

60 ft. 

80 ft. 

100 ft. 



9.2 
10.0 
10.5 
10.8 



"From Table 1 
-'^-Calculate from Table 2 

3. Assume that it is 1945 and windy and that our 
tor receives an average of 12 mph wind speed, 
produce that year? kWh/year 



80 foot high wind genera- 
How much energy did it 



a. Some persons have projected electric rates to be 12C per kWh by 
1985. What would be the value of your wind generated elec- 
tricity? 

b. Calculate the simple payback using the value developed in "A" 
above: years 

c. Suppose you invested the cost of the wind generator in tax-free 
bonds paying 10% interest. Compare the return on this investment 
with the return on your investment in the wind generator. Write a 
paragraph describing your assumptions and develop a conclusion 
about wind electric generating systems for Florida consumers. 

d. Are wind generators good capi tal inves tments m Florida? Tell how 
a wind generator is a capi tal good. In your earlier calculations, 
what was the return ('^profit") on owning and operating a 

wind generator? 

e. Write to the Clearwater Sun Newspaper, Clearwater, Florida, and ask 
for information on the economics of its wind geacratipg system. 
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11. TECHNOLOGICAL PROGRESS 



OBJECTIVE: F. 33. Identify how technoloj^ical progrt^ss might result in lower 

prices, increased productivity, and a better quality product. 

MATERIALS : None 
ACTIVITIES : 

The Florida Solar Energy Center (FSEC) has calculated and published energy 
ratings on more than AOO solar collectors. FSEC has been testing and 
certifying solar collectors since 1977 when a Florida state statute (FS377.705) 
established the program. In 1980, the certification program became mandatory for 
all solar collectors manufactured or sold in the state. Minimum standards for 
collectors were developed and tests with which collectors would be judged were 
selected or developed. 

2 

The. average rating of solar collectors tested in 1977 was 6900 kJ/m 
(608 Btu/ft ) per day at the intermediate tenperature. By 1981, the average 
rating had climbed to 9200 kJ/m (811 Btu/ft ) per day, an increase of 33 percent. 
This is an improvement significant to the industry and significant to the consumer. 

The increase in performance is accounted for by improved designs, construc- 
tion and materials. 

Table 1. Yearly Avera g e Performance of Solar Collectors ( B t u/sg ft) 



Year 


Number Certified 


Average Rating 


Maximum 


Minimum 


1977 


7 


663 


723 


568 


1978 


26 


680 


850 


559 


1979 


26 


699 


875 


475 


1980 


95 


732 


926 


414 


1981 


149 


815 


994 


429 


1982 


31 


826 


933 


625 


ALL 


33A 


770 
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ACTIVITI ES: 

1. Graph the data from Table 1. Use the average rating in Btu/sq ft to 
make your graph. 

2. Calculate the efficiency of the average flat plat collector by year. 
The total amount of energy available is a constant 1600 Btu/sq ft. 

p^^. . _ Btu's collected ^ 
Efficiency = X 100% 



Btu's available 
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3. Economic efficiency involves getting the most value per (iollar. To 
compare collectors, the economic comparison would be the cost per 
delivered Btu. Table 2 shows the average cost per square foot of 
collector for the last few years and some projected costs. 

Table 2. Average cost for flat plate collecto rs 
(single glazing, selective surface) 

Year Cost Per Square Foot Cost Per BTU 

1977 $25 

1978, $27 

1979 $30 

1980 $30 

1981 $32 

1982 $32 

1983 $35 

1984 $35 

1985 $35 



Complett* Table 2 by calculating the economic efficiency in terms of 
cost pel Btu. You will need to project the date in Table 1 to 1985 
Be able to justify the figures used in your projection. 

Prepare an oral report identifying the factors that have increased 
thermal performance of the collectors from 1977 to 1985. 
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12. DEMAND FOR SOLAR 



OBJECT^! VES: G. 3A . Define demand as the amount of goods and services 
that buyers are willing to buy. 

G. 39. Define dem a nd as the amount of goods and services 
that buyers are willing to buy at each specific price in 
a given market at a given time. 

MATERIALS: Student Handout: Photovoltaic Cells by A. Litka 

ACTIVITIES: 



1. Define the concept of demand for students. 

Demand reflects the amounts that consumers will be willing and able to 
buy at various possible prices during the same time period. As a 
general rule, the lower the price, the more^ will be demanded and vice- 
versa. 



2. Begin to discuss the relationship between demand, ^pply and price. 
Use the following examples and let students suggest more: 

Assume that the class sells soft drinks every Friday after school. How 
would the market demand lOr soft drinks change if: 

a. Parents ask their children not to buy soft drinks for liealth 
reasons . (Decrease. ) 

b. Small pieces of gravel are found in the drinks. (Decrease.) 

c. Several students get an increase in their allowance. (Increase.) 

d. Price doubles. (Decrease.) 

How would your demand for peanuts at the movie theater change if: 

a. Price of popcorn drops. (DecVease.) 

b. The theater offers a free drink with each bag of pr.inuts. 
(Increase . ) 

c. You give up your paper route, which reduces your ineoinr? 
(Decrease . ) 

3. Have the students read the Handout: Photovoltaic Cells. Ask them to 
look for comments on the demand for photovoltaic li41s now. Ask 
them about price and supply. What are the relationsliips'^ 

4. Ask them the following: * 

a. What might well happen to photovoltaic ccW prins if tin* demand 
shot up over the next six years? 

b. Why isn't the supply of photovoltaic cells greater today, than 
It is? 
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c. Why IS it that high prices lower demand? Lower prices increase 
demand in such products? 



Discuss the Solar Trap. With limited demand at high prices, the in- 
dustry cannot get the demand (volume of sales) which will permit the 
lowering of prices. Price reductions are slow in coming and are 
based upon technological breakthroughs, not supply increases. 
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STUDENT HANDOUT 



PHOTOI^HILTABC CELLS: 
Common Power source tor Tommorou;? 




Arthur H litkt^ Associate Errgineer 

The 'vord photovoliaic combines the scientific terms 
*'photo' meaning light, and "voltaic", meaning voltage 
Together the terms mean voltage generated by light 
energy Specially treated silicon, or another substance, is 
constructed in such a way that when light strikes it elec- 
tricity IS produced The cells have no moving parts, and 
they are durrjbln They are commonly called solar cells 

Whue Silicon is not the only material used in making solar 
cells. It has undergone the most development since its first 
use. in 1954 fVlany 
spare satellites have 
used Silicon solar cells 
to provide their energy 
needs for the last two 
decades if thpy are so 
qnod. ^hy aren't we 
ustng them to power 
our homes today'^ The 
an^-^^j^^er is cost Since 
the maior demand for th^^m has been for spacecraft, large- 
scale mass production ttichntques have not been deve- 
loped to meet n large commercial market demand 

Today as costs of conventional energy sources 3i.ch as 
Qil and coal continue to rise, solar cells appear more and 
m.Q«~e a:tractfve for a variety of applications, including elec- 
tricity for most of a modern horpe's needs The U S 
Department o* Energy (OOE) is seeking to create a new 
market for so'ar ceils by funding both basic cell research 
and pnotovoltaic experimental projects involving concen- 
trating (sun-tracking) and non-concentrattng collector 
arrays OOE expects that by 1986 the photovoltaic 
market /;.i! have developed to a point at which cell prices 
Will be competitive with conventional forms of electricity 
generation A competitive pnce goal is considered to be 
between 50C and S1 per peak watt Current pnces are 
approximately S7 to S1 2 per peak watt 

Assume then that solarcells could be produced at a cost 
making t^qm economically attract-ve for home use The 
rext step'ib to connect enough of them to produce suffi- 
cient electrical power When sunlight strikes the cell's 
vjrface direct current (OC) electricity is produced 9y 
jvmng a large number or cells toaether. a photovoltaic 
array is created which can generate as muchelectricity as 
cJestred However, since most home appliances use alter- 
nating current (AC), the direct current produced by the 
cr"s must be converted to AC An e'ectronic tievice known 
ab> cjn inverter performs that function When sunlight hits 
tr^*^ p^^otuvoitaic array, the direct current electricity gen> 
erdted IS converted to ^40/ 1 20-volt. 6G-cycle alternat- 
jnr; Current by the inverter This is the standard operating 
/uit.'iije for most home appliances 

In order to supply adequate eiectric<ty for ho* sehold 
'^epjs photovoltaic arrays ranging from 50O to 1.000 
s^'jdre feet m sue would be required One possible approach 
.5 to cover a south-facmg roof with the cells The array 
could be made to resemble roofing shmgles, thus, in out- 
ward appearance the house would not look much different 
than one conventionally powered If sufficient roof area 
were not available, the array could be mounted on the 
ground Cells fiormally are arranged (n the form of flat 
rectangular panels facing south and tipped at an angle 
" equa^ ti the site location latitude 



What happens when the sunlight is weak, or there is no 
sunlight at Clouds cause variations m the amount of 
solar intensity, or insolation, and since the photovoltaic 
array's output depends on how much light strikes »t. 
obviously the electricity supply will not be steady And at 
night or during rainy weather it will, of course, produce no 
power at all 

There are solutions to this problem Since the photovol- 
taic array output is direct current electricity, it can be 
used to charge storage batteries By designing the photo- 
voltaic system properly, batteries could be kept charged 
sufficiently to supply power to the home at any time To 
generate the required AC electricity, the batteries would 
be connected to an inverter Another approach is to use a 
utility synchronized inverter without batteries The AC 
outlet would be variable but the utility service would 
instantaneously supply any extra needed power Obvtoubly, 
at night or during overcast periods, the utility would supply 
ail of the power However, on sunny days it is possible that 
the solar system would supply more power than the house 
requires Under this condition the utility meter will run 
backwards and yield an energy credit for the homeowner* 
Because of the high cost of storage batteries, this concept 
might be the economical approach In fact, the Center's 
experimental photovoltaic house operates in just this 
manner today 




Thib has been only an exploration into whjt nnqht fiappun 
a few year s from now-dtsperspci photovoltaic systems on 
individual homes (or larger rijsidential dnd commercial 
structureb. for that matter) On the otnei lund it is possi- 
ble that we may also see central phutovolt ^ c utility plu->ts 
servirg whole communities Mor e mforfrntion on photovol- 
taic systems may be found m 

-Non-Technical Summary of Distributed Solar 
Power Collector Concepts, 4r)C. Porumcfit No ST- 
10?. Stock No 060-000-00000-5, Government Print- 
ing Office. Washington. 0 C P0402 
- Solar Electricity: From Dream to Scheme, by John 
H Oougias. Science Newb. May 15.19 7f3, pp 3 1 S-3 1 B 
-IMew Ways to Make Solar Ceils. Trim Costs of 
Future Power for Your Home, by Edward bdelson. 
Popular Science. May 1976. p 74 

-Photovoltaics. an Overview*-Soiar Cells: State of 
the Art. by Oavid Nor'^is. Solar Aqe. April 19/6. pp 
8-14 

-Electricity From the Sun!— Solar Photovoltaic 
Energy, by John M Fowler. Ordur No EDM- 1043-4, 
Technical Information Center, PO Box 62 OakR.dge. IN 
37830 

-Solar Electricity From Photovoltaic Conversion. 

Order No OOE/OPA-001 1 . Technical Information Cen- 
ter, P 0 8ox 62, Oak Rtdge. TN 37830 
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13. MARKETPLACE 



OBJECTIVE S: G. 35. Define mar ketplace as a setting where goods and 
services are bought, sold, or traded. 

I. 48. Define distributio n as the process for getting products 
from producers to consumers. 

MATERIALS : Two solar advertisements, 

ACTIVITIES : 

1. What is a market ? Wliat is a marketpl ace? (Draw pictures of a 
market,,.and a marketplace). The market is the mechanism that answers 
those questions about what to produce, how much, and for whom. It est;jblishes 
and it reconciles the changing relationships between buyers and sellers, with 
each trying to do what he or she thinks best. Buyers compete with each other 
to obtain goods and services at the most favorable price. Sellers try to 
dispose of their goods or services on the most favorable terms. 

Nobody designed tb^ market system; it evolved. The tangle of rela- 
tionships is enormously complex. And yet the market system is able to 
mesh the knowledge and actions of millions of individuals and business 
firms. Take, for example, the economic life of a large city. Over- 
night, foods and goods necessary to the city's survival are delivered 
in the right quantities and right kinds to thousands of restaurants, 
supermarkets, and stores. It is an enormously interdependent opera- 
tion, requiring a bewildering nuinber of individual decisions. And yet 
most citizens take for granted that their needs will be supplied, 

2. What does a "market" look like for solar equipment for tlie liomeowner? 
Where is the "marketplace" to be found? 

3. Read two solar equipment advertisements and tell what they reveal 
about the market and the marketplace for such itt*ms. 

4. What IS the function of the solar equipment niarketplact?? (Distribution 
places for solar goods and services). 

5. Study your school to see marketplaces Iinkinp, producers and ronsumers, 
e,g,, school store, cafeteria, athletic office. 



I ^ 

ERIC 



36 

4 J 




ERIC 




Are You Ready For 
This New Technology 

PHOTOVOLTAIC 
SOLAR ELECTRICITY 

It's here now - and it works Learn 
all about pholovollairs with MONf CON'S 
highly acclaimed new book "Solar Electrjcily M.)king the Sun Work 
for You." only S12 9S Also available, "Designing Sm.ill Photovolt.itc 
Power systems." only S10 00 

And MONEGON is ready with the pro<iucts too - the most complete 
line of easy to install solar electric and solar thernial systems an(J 
components We have complete DC photovoltaic ^-ystems that can 
provide 210 • 3.360 watt hours per day Larger systems also avail.ible 



Exhaust Fans 
AC Power Syslems 
Wilier Pumpinjc Systems 
Energy Monilonng Systems 
Evjporiitlve Cooler Systems 
Domestic Hoi Wiler Systems 




Send for thf MONEGON Catalog 

MONEGON, LTD 



$4.00 



4 Prof»»s^»')n<»l Drive Suite 1 Ml 
Cailhprsburg Mjrylan<l 208^) USA 
rel (iol) 25fl 7540 I WX 7H) 7 
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14. SUPPLY AND DEM/\ND 



OBJECTIVES: G. 37. Name some factors which may influence the supply 
of a good or service. 

G. 38. Name some factors which may influence the demand for 
a good or service. 

MATERIALS: None 

ACTIVITI ES: 

1. Review with students the following information about the relationship 
between s upply and demand: Buyer demand is governed, in part, by 
pricing, and, in part, by preference. ,But demand also refers to the , 
quantities of goods and services people are willing and able to buy at 
a certain time. So, too, with the word supply. Supply refers not 
only to particular goods and services that may be offered at a certain 
price, but also the quantity of goods and services offered in a range 
of prices, 

When demand is strong, buyers compete for the same goods, bidding 
prices upward, which, in turn, increases the producer's potential for 
profit. This added incentive for profit encourages businessmen to 
increase production. Sometimes new producers enter the market, further 
increasing the supply. 

As more goods are offered consumers, competition among the 
sellers tends to drive prices downward. Thus, in a market economy, 
there is a strong counterbalance between supply and degiand, and 
prices seek their own level. 

2. Have students consider this situation. The world is running out of 
nonrenewable energy resources. As we use up the resources that are 
easy to find and extract, it gets more difficult and costly to get 
more energy. It will be necessary to replace nonrenewable energy 
resources with renewable ones. One promising renewable energy resource 
is solar photovoltaic (PV) eel ls-*direct production of electricity. 

The problem, however, is that PVs are still more expensive than conventional 
electrical sources. The dilemna is that if mort? Ws were produced, the 
price would likely come down. If the price came down, more people woul(i 
buy them (substituting PVs for conventional electrical sources). To bring 
the cost down will re(iuirc enormous capital investment m equipment 
(manufacturing facilities). In a free market system, uhal incentive 
IS there for a company to invest millions of dollars to bring down 
the cost of a product when it competes with a proven, low-cost 
technology? In other words, this would be a high risk, potentially 
long term payoff investment. 

If you had $100 million to invest, would you invest m PVs, coal 
mines, ur<:nnim, oil, or McDonald's res t aiuMnt s? Why? 
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might happen if e,ich of the following occurred? 

Research makes PVs much cheaper to make and install? 

Electricity from power plants gets far moie expensive? 

PVs make electricity only when the sun shines; they do not 

work at night. But someone invents and markets low-cost batteries 

to store electricity? 

People agree to consume most of their electricity during daylight 
hours? 
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15. PRICE AND COST 



OBJKCTIVE: H. A3. Define 2£i.^£ '^^ money value set for floods or 
services. 

MATERIALS : Student Handout: Cost and Price 
ACTIVITIES : 

1. Ask students what they think the term prjice means, and how the term price 
is the same as, or different from, the term cost . To economists, the 
cost is what you give up to buy a good or service (opportunity cost), 
price is the rate at which money is exchanged for goods and services. 

But prices are more than expressions of value. They also reflect shift- 
ing conditions of supply and demand. And so the price mechanism serves 
as a guide for the quantity, the quality, and kinds of goods to be 
produced. 

2. Ask students how they would figure out the ''fair price" for a solar water 
heater in Florida. Read the Student Handout. What are the 
ingredients in the pricing for such collectors. 

3. Ask students if they would be willing to "pay'* the opportunity costs of 
installing a solar water heater. Wliat would they have to 

give up. . . ? 

4. Develop an evaluation plan where students have to distinguish between 
PRICE and COST. . .perhaps they might use a questionnaire with their parents 
distinguishing between the two concepts as applied to conservation and 
solar energy use at home. 
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STUDENT HANDOUT 

COST AND PRICE 



Installed C osts 

Solar system costs, including all equipment and labor, require a sig- 
nificant investment. Labor costs are difficult to estimate as the number 
of man-hours required depends upon the instal]er*s experience, type of 
installation y site location, and building type. Equipment costs may be 
obtained from manufacturer and dealer price lists. Table 1 lists retail 
price ranges for various components of a solar water system. Wiilc more 
or less expensive components can be f,>und, these representative costs are 
provided as a guideline. 

Table 1. Component Cost Range for Typical Florida Direct Solar DIIW Systems. 





Low 


11^^ 


Average 


2 

Flat-Plate Collector (.ft ) 


$ 12 


$18 


$13 


Storage Tank (80-82 gal) 


125 


'.75 


290 


Pump 


55 


122 


86 


Sensors & Controls 


■ 60 


130 


100 


Pipes, Valves, Insulation 


100 


216 


uo 



Currently^ the price of a solar domestic hot water (DHW) system installed 
in Florida ranges between $1,200 and $3,000. As a statewide reft?rence for 
comparison, a direct solar DHW system si^ed to supply a recommended 70 percent 
of the hot water for a family of four will retail on the avera^;e for about $2,200. 
Systems that use heat exchangers (i.e., indirect systems, which are more 
appropriate in regions where freezing conditions regularly occur) cost 
$200 to $600 more, depending on the type of heat exchanger used. 

Do- it-yourself systems may cost as little as $500 and can be as 
efficient as those systems installed by prof ess i on.^ Is . System kits, which 
provide a packaged set of compatible components, can also be purchased. 

The cost to install a DHW system in exi.-ling building is usually 
about 15 percent more than in new construction because retrofit installa- 
tions may require modifications to the building. 
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16. ADVERTISE THE SUN? 



Obj ect 1 ve : 



1.45: Define rxivcrtising as a means to inform people 

nhout a iirm*s prudiicts or services, or to persuade 
people to purchase a firm's goods or services rather 
than those produced by a competitor. 



Materials: 



Two solar advert i semcnts 



Act 1 vi ties : 

1. Look the word cdve rtisement up in your dictionary. What does it mean? 
What does the term advertise mean? What does it mean to adv ertise ? 
WTiere does the root of the word come from . . . what language? 

2. What is the purpose of advertising in America ... in our frer? enter- 
prise, market economy? List the purposes as the students see them on 
the chalkboard. 

3. Examine two solar equipment advertisements. What is their purpose(s)? 
. . . implied and expressed. What advertising techniques are used? 

4. If the claims in the advertisements were false or misleading^^ how 
would the smart consumer know? What would she look for? How could 
she get good information? 
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Let the Sun Shi 



And bring your Solar Sunflower to full bloom. It's an eye- 
catching conversation piece that will decorate your win- 
dowsill or garden. Using the principal of photovoltaics, a 
three inch silicon solar cell changes sunlight directly into 
electricity and powers a small electric motor which spins the 
nine inch yellow plastic petals. It's quite a sight; no sound, no 
batteries or wiring, just Mother 
Nature demonstrating her 
solar power. 

The two foot long green stem 
can be bent into any shape and 
placed on a desk, table, window box, 
lawn furniture, or snuggly buried in 
your lawn. You can even line the patio 
with solar sunflowers for a spinning reception. No 
doubt about it youMI be the talk of the party, with a 
little help from Mother Nature. 




43 



'SOLAREX 

Solar«x Corporation 
Consumtr Product Dept. 

1335 Piccard Drive 
Rockvtlle, Maryland 20850 USA 
(301)9480202 
TELEX 248359 SOLX 
TWX 7106289709 
CABLE SOLAREX 
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Mother l^ofyre 
Sends Her Best 



And you're ready to receive it with the 
Solarex multivolt mini panel It's an ideal 
compact power source that converts 
nature s sunlight directly into electri- 
City The multivolt mini panel is com- 
posed of twenty -four crescent shaped 
silicon solar cells connected m series 
The ceHs are mounted m an attractive 
and sturdy 4 V» X »ich black plastic 
case The plastic faceplate is com- 
prised of hundreds of bubble magni- 
fiers which maximize eel performance 
as they enhance the light striking the 
solar ceHs Two 4X5 reflector panels 
fit on either side of the case and in» 
crease ceH efficiency even more 

Weighing a mere five ounces, it comes 
complete with a mini plug and seven- 
teen inches of cord Achieve the 
detired voltage by plugging mto either 





the 3. 6. or 9 vdt jacks tocated at the 
top of the panel. 

A delight for the beach enthusiast or 
backyard hobbiest. Under fui sun the 



multipanei will deliver 50 milliamps of 
power at all voltages, making it an 
id'^al battery substitute for radios, 
sn.^d motors, lamps and other small 
appliances So there you have it, a 
maintenance free, silent, long lasting 
power source What more can you 
ask of "Mother Nature " 



SOLAREX 



Solarex Corporation 
Consumtr Product Dept. 

l335PK:cafd Dfjve . 
Rockville Maryland 208f^0 USA 
(301)948 0202 

TELEX 248359 SOLX 
TWX 7108289709 
CABLE SOLAREX 
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17. ADVERTISING AND PROPAGANDA 

OBJECTIVE: I- AS- Define n<ivert is uig as a means to inform people nbout 

a firm's products or services, or to persuade people to purchase 

a firm^s goods or services rather than those produced by a competitor. 

.MATERIALS : Ads concerning solar products or services 

ACTJHi^TIES: 

1. Define ad and advertisement . 

2. Have students collect ads from energy publications or news m.i^azines. 

3. Review the eight points (ploys) that ativertising agencies have discovered 
thai sell products. 

4. Evaluate ads to find which of these points each contains. 

5. Compare ads that are showing the s.iine kinds of products (sular film, 

solar pool heaters, solar water heaters, etc ). ^ 

6. Have students determine: 

a. Is this product something that will b^Micfit me'? 

b. My family? My community? My stjte? My country? My vsorld'? 

c. Wiiat a'^e the (iirect benefits? 

d. Uliat are the indirect benefits? 

e. Are there cost benefits? 

f. How can we determine the cost h(»nefits? 

7. Invite a local representative of a particular product to spe.ik 
to the class. 

8. Have students design an ad to sell a soiar t^nergy puxliut. 

9. Compare the propaganda tec'^niques used by ccjmpeting energy (ninpanies 
(coal, gas, solar). 
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PROP AGANDA TKCHN IQLTS 



Ai)peal to Pitjr - Seeks to produce sympathy and pity to influence your opinion. 
Kxample ^^^t^merica ' s poor, already trapped by rapidly rising prices for food 

and housing, are expected to be hardest hit by a SOC a gallon tax 

on gasoline.'* 

'^rP^'^^ t^Q Prestige - Urging the accoptarue of an idea as a means of raising 
your status. 

Appeal to Ridicule - Attempting to make fun of someone or something in order 
to influence your opinion. 

Example - ^'Conservation is ignored in the President's energy budget. , 

Obviously, conservation is not good business tor the oil companies 
that donated $280,000 to redecorate Ronald Rea^aii's W^ite Hourse 
living quarters." 

Bargain Appeal - Attempting to get you to buy an item by appealing to your 

desire to save money. 

ElJ^afhple - "This"Ts~ your lasl" (nTan^iT' to"Tniy a brand new Opex automobile at 
1981 prices." 

v\^)jieal_to FlaJLter_y - Attempting to persuade by flattering a person in an 
area in which he would like to excel. 

Example - "Physically fit students tend to use bikes tor transportation in 
order to conserve our valuable natural resource." 

Sloj^a n Appeal - Promotes a favorable response or positive action through 
short catchy phrases. 

Example - "Save It, Florida." "Extinct is Forever." 

Technical J.irgon Appeal - Impresses with the use of technical language 
or unfamiliar words. 

Example - "Durawear tires contain durium, the bonding material that 
makes these tires wear for year^." 

Dani-er/Survival Appeal - Refusing to act in a certain manurr uiLl result 
in harmful consequences. 

Kxanple - "The Union of Concerned Scientists predicts a one-in-fiv^ chanct^ 
of a catastrophe for one of our current reactors ^iuruig liieir 
30 to 40 yoar lift^span." 



18. CONSUMER MATH 



ORJKCTIVK: I. ^6 Rrcogiuzr misleading nnd non-mi s lead uig 

advert 1 sinj? . 

MATER IALS: 
ACTIVITIES : 

A conunon method of advertising and selling is to make statistical clauns 
for products. Statistics are applicable to group averages, but not neces- 
sarily to specific individuals. For example, statistics show that 30 
percent of electricity sold to homeowners is used for heating water. This 
figure is leased upon all residential customers over an entire year. Nelvin 
may use ^0 percent of his electric consumption m July to heat water, but • 
only use 16 percent in February. Sally may only use an average of 10 
pt^rcent of her electric consumption on water heating. 

1. Suppose that a retired couple receives an electric bill of $200 on 
August 13th. Does this n>*?an that 30 percent of the bill i:i for hot 

vjter? (no) Vhy? or ^'hy n^^*:^ (3^ innrmnt nf 5900 i <: $r^n) 

2. If electricity costs 8C per kWh, how many kWTi will $60 buy'? (,730 kWh) 

3. If 1 kUi will heat 6 gallons of water from 71°F to lAO'T, how many 
gallons of hot water will $60 make? (4,500 gal) 

4. How rr,<iny gallons per day is this, if a month has 30 days? (ISO gallops 

5. How many gallons a day is this, per person? (75 gallons per person) 

6. If a person can be expected to use about 20 gallons of hot \>.!ter per 
day, how many gallons would this household "hsc^ per day/ (AO gallon:;) 

7. Compare your answers to r^5 to .your answer to //A. 

8. How many gallons would this household use in a month (30 d.rr.)' 
^ (1,200 gallons) 

9- How mniy kU^i are needed to heat this water 1^00 kwh)'^ 

10. What would the costs for this heating be at 8C per kWh'^ rvU>) 

11. Uhat would be the most money per month that tliis f.imily touM -ave 
with a solar water heating system'^ ($l6) 

12. How much could a family of four sive it the sun were lo UcaI ALL of 
' their wnter? ($32) 

13. If a solar system provides 80% of the hot water nerds of a f.iinily of 
four, how much would it save in a monih? ($25.00) 

14. How many kWh are needed to provide hot water for a family of lour for 
a day? (13.3 kwh) 
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15. If .1 kUli provides 3413 Btu, how mdny Btu ol hot water are rjeedcd per 
, day? (4S.393 Btu) 

16. A solar collector is rated at 39,000 Btuper day. What fraction of 
the family's needs will it provide? (86%) 

17. The sun will provide about 0.5 kWh per sq. ft. per day for heating 
water". How\many square feet are needed to provide 13.3 kWh per day? 
(26,6 sq. ft\) 

18 The best soiar collectors are about 50% efficient. How many sq. ft. 

of these collectors are needed to produce 13.3 kWli per day? ''53.2 sq. 
ft.) 

19. How mtny kWi per day will a 40 sq. ft. collector produce? (10 kWli/day) 
20 Mow riMny Btu per day is this? (34,130 Btu/day) 

21. Wliat us the efficiency of th^J. 39,000 Btu/day collector if its size is 
40 sq. ft? (57%) ^--^ 

j2 Uill i 4 ft X 8 ft solar colles.^tor make $15 per month worth of hot 
w.iler" How at uut $40 per month worth of hot water? 

is. Profiiif a set of guidelines pei^ple can us ' wlien they are ev.ilnatjng 
Ihe vlaims for solar w.iLer heaters. 
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19. COMPARISON SHOPPING 

OBJECTIVE: K. 51. Identify some benefits of comparison shopping, 

MATERIALS: More than ever homeowners are cons uier inj^ the costs associated with 
yater heating. The following analysis provides a comparison tor 
some systems : 

(1) The standard resistance electric hot water heater; there 
is no savings. 

(2) A heat recovery unit attached to an air conditioner heats water 
while the air conditioner is cooling. 

(3) A dedicated heat pump is a small compressor much like those 
usecTi^ refrigerators. This system works in reverse, heating 
water instead of cooling the refrigerator. 

(4) A solar system designed to use solar energy to heat water. 
Table 1 . Ave rag e S ystem Co st and Cu rre nt Ann ti al Savi ng s_Pe r Y^e £ r 



Type Average 
of Water Installed 
Heater^ Cost 

Electrical $ 200 
Resi stance 

r 

Heat 580 
Recovery Unit (New) 

Heat 700 
Recovery Unit (Retro) 



Tax 

C£edi_t^ 

0 



Dedicated 
Heat Pump 

So lar 



900 



2200 



Net 
Ini.ta 1 led 
C^<)st_ 

$ 200 



580 



40% 



700 



900 



1320 



Curr(Mit % Annual 

Annual Savin^b/ 

SVay m g.s/Y r Yea 

$ 0 0 



100 
117 
130 
182 



.38 



,50 



70 



Simp I e 
Payback 
Yi'ar£_ 

$ 0 



5.80 



1.98 



6.92 



7.25 



Table 1 was prepired using the follov^ing .issumpt ions : 

1. There is an 80 gallon per (i.iy hot w.ilcr iloniami. 

2. Electr ity costs 5C per kilov.iLt hour (kWh). 

3. 5200 kVn's are used to hc.iL water ($260 per yi-Mr) 
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ACTIVITIES : 

1. Study the information contained in Table 1 and determine which water 
heating system is '*the best buy." List the factors which led to this 
conclus 10". . 

2. Since Table 1 was constructed, electricity has increased to 

8C per kWh. Recalculate Table 1 using this new cost figure. The current 
annual savings and the simple payback will change. Be sure to check 
your numbers. 

3. Re-evaluate your answer to 1. ifave you changed your mind? List the 
factors that influenced your decision. 
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20. GOING SOLAR 

OBJECT I VKS: K. 51. Identify some benefits of comparison shopping. 

K, 52. Identify how consumer choice involves giving 
up other alternatives. 

MfXTERlALS : Solar Water Heating: A Question and Answer Primer 

ACTIVITIES: 

1, Ask students the following questions: 

a . What is solar energy? 

b. How much does a typical solar water heater cost? 

c. What government help is available to install such a heater? 
fl. How much do families usu«illy save in electric bills'^ 

2, Try these situations: 

a. Assume that you are 20 years old, earning $10,000 per yt.ar and 
are buying a home. Should you go solar? 

b. A«;:.ume that you are 30 years old, earning $20,000. You are 
buying your home with the help of a bank, and nave a spou:,e and 
two children. Should you go solar? 

c. Assume that you are 50 years old, earning $30,000 and own your 
home. Should you and your spouse go solar? 

As students are discussing their responses, intervene with those facts: 

a. The company you work for is m trouble and you mi^ht be laid off 
or have you r wages cut back . 

b. Interest rates just hit 17% and look like they might >.;o higher. 

c. You see the boat you*ve aiwiys wanted, at just the 
right price. 

3, Ask the students which of the following arguments might firtcr them 
from buying solar water heaters: 

a. John Denver and Alice Cooper have solar heaters. 

b. Interest rates are 18% and holding. 

c. Superior Oil Company just announced a discovery of pelrolrum 
ecjual to all the oil consumed m the world to date. Oil will be 
cheap again. 
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d. The government wants you to go solar. 



e. Solar will save you $300 per year for 20 years or so. 

f. A good solar water system costs $2,200 installed. 

With your students, discuss wliether sol^r water heaters are "wants" 
"needs" in Florida. Design an advertireinent for solar perceived as 
a basic "need" for Floridians, or design an ad for such a system 
seen as a "want," or desirable consumer good. 
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Sosas* alee* Mi 

A Ouestkm c Answer FMmsr 



The mounting intorpsi m use of solar energy has QOner- 
rited great numbers ol inquutes to the Florida Solar 
Enprgy Center (FSEC) about the technology m gonoial 
and solar wnter healing in particular Presented here »ire 
answers to those qui'btions most frequtnitly asked about 
solar domestic water heating hi Florida Note tl^iat many 
answers are approximate and nujch niore explanation is 
required for readers who are seriously iPte''ested For 
additional technical information on sizing and mstalla- 
lion write to thp FSt(3 PubNc Information Off ce Cape 
Canaveral FL 3?9?0 

Question one 

What Is a solar water tieater? 

A solar WtMer heater lises the siin s t^nerqy to heat water 
thus reducing one's monthly utility hill Many thousands 
of solar water heaters were in use in the Miami arej during 
the 1930s 40s and 50s Thetr use declmed m the late 
1960s bu* they ar^i becoming popular attain as electricity 
ana fuel pnc^s ri^e SoUr water heaters conserve conven- 
tional fuel afid are non-pollutincj If installed properly 
they aro usually eronornical over the life of the system as 
(>Pf)used to htMtinq wat^r w,th electricity or propane 

In the mild Flofida climate the niost widely uspd type of 
solar watff h**att'r p.,mp*. potable w.itcr from Itie water 
storage tank thrfnj<;h one or mor*' collect oi s and back to 
the tank The circulatuuj pufnp ss regulated by an elec- 
tronrc rorUroller which turns it on when there is f'nough 
solar enf'fqy to heat the water 

A pump and a controllMr are not requirt'cJ in .i thermoSJ- 
phun system in which the tank is mounted above the 
collector to provide a natural gr.ivdy flow of water WirJ^'ly 
used in Florida a few decades aqo thermosiphori systems 
are regaining some of their popularity 

Collector*, ideally sfiould be mourH<'d on an unstiaded 
arfia of a Souttvfacmg roof but they cai) .ilso be mounted 
on the ground Collectors can (ace up to 45 degree*^ east 
or west of south w»thout a significant decrease in perfor- 
mance They shot jld be mounted parallel to the roof for all 
shingle and tile roofs in Florida which generally have 
pitches gre.iter than 3 m 1? (i e M I 

However for flat roofs and very low-sUjpmg roofs col- 
lectors should be lilted at an angle {to the horizontal) that 
IS approKtnu'jtely equal in degrees to the Icjcal latitude-- 
Fior.da latdudes vary bf'tween 25 (m the Keys} and 31' 
• northern bordf>r) Tilting tfie col'ector at an tingle up to 
15 griNiter than Litdude will increase winter perfor- 
n)dnco which may d»^s«rab!o m most cases 

For some building d^^signs mounting of collectors to 
sout^1 faMf^g v**rtical or near-vertical surfaces rnay be 
considered Awning-type mountings {at tilt angles 
approximately equal to local latitude) have bet'n used and 
can serve a dual purpose by provirjmq shading for window 
or door areas exposed to sunlight 

Question Two 

Are solar water heaters reliable? 
What about maintenance? 

Properly designed systems are reliable gla'^s ( ov^^red 
Q coller tors can perform well for more than ^^0 years Plastic 
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covers may require replacement in less lhan 20 years, 
depending on the plastic material Controllprs like other 
electronic d»n'ices may requir e st^r vicing dur inq the life of 
trie ec^uipment and tht» pump and viator l<ink may have to 
be replaced m about 10 y^wis But smce conventional 
water heaters have the same expected lifeliftM'' water t.Hik 
rt^placernent costs iUe not ref^ardcd as unique to i.olar 
er^ergy systems Normal mainttvninro consists of check- 
ing pipe insu'ation roof p<»nf»trations and collector 
mounting and pcriodu pump lubric«ition and tank IluSh- 
ing The latter also is recommended for conventional 
water heating sysl»*ms 

Question Three v 
What size sustem do l need? 

For Florida residences with a rjish wa:.he.- and an auto- 
matic clothes washer a good rule of thumb is 10 to 15 
square feet ol smgle-rover. flat-black colh'Ctor area per 
person and ;'0 gallons of water storage ()er (^erson rtius 
for a family ol four 40 to 60 S(^uaf c feet of t ollector and Jn 
8? gallon stor.uje tank «ire rei onunep<1e<l 

Question Four 
Hou; much do I saue? 

Monthly savings will depc^nd on the am' mot of hut water 
usage solar energy system si/e and I vi>»* a,i(i price of M<H 
used tor backup for a family of ff)Uf v.ith washer and 
dishwasher energy costs (airrently a\era(]e «iround $20 
per n^onth for electrically healt-d water 

In an ail electric home water rvMtifUj accounts for 
betwet'fi 15 percent anrj 25 perrent of the utility bill A 
:.ular water he der can L.ave between SO percent cjnd 75 
percent of the riot water portion of the utility tiill or $10- 
$15 per month for a f.imily of four // f/^e I'.ickup is dlw.iys 
kept on nt .ibotjt l-iO f A solar wat<;r heater can save even 
more if you turn off the backup and ma''e (Jo with a hftle 
less hot water Dunng tht* sumriif^r mt»nths wnen hot 
vvater r* nnands are lower and the sun shmes longer most 
solar owners turn off the backup and siilKjet plenty of hot 
water Solar owners btiould e^periitu ' vith the backup 
elemerit breaker switcfi turned off t( 'e how well they 
( an g(»t alf)nf) w»th solar alone 

tlec^ricity savincjs should approxieinte $2 >j $3 p»-r 
f7>onth for every 10 square feet of ( oIleMor f^em'*rn[)»'r 
these are rough estimates oiHy As el» ctfu ity and other 
fuel prices go up s.ivmgs will iricret^se 

Question Flue 

What are some other ways to saue on 
water heating bills? 

The best way is to use less hot water Install fUjw re^jis- 
ters on shower heads Wash ( lotheS m ( old or war m water 
I r) stead of hot w<der when sterilizing temp'-'rtitures are not 
required Most clotties r.in be w.istied Satisfactorily in a 
w«nm wash ( old nnse (,/cle 

Reduce the hot w.Jler tank thermo'^tat seUinq to liO F 
or lower Wrap extra insulation .iround Ih*- lank (msulat- 
in<; kits are ,U'ail<Jble) arid ifit.ul,ife the li^t water out'et 
le- and cold water inlet Une for a few f»'' t near ttie tank 
( rtit»se Ctjnsei » at son measures are Mft.'c !t . e w iie! her or 
not a S(jlar water fusiter is mstalied) 
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Irst.i ! an .I'jtomatic tsmer which .allows thf ru».iting 
,.(pf^v"M !:» come on c^oiy {lurin^j ccftnin hourr-i of tht' <1iiy 
m.iv h»' c -if-^-lftTt'vo if thf» iRmilv nep<y^ hnl w.i tor prima r- 
ify ♦->r a S'vv hi.urs iljnng the day In ,i oni^-lank sninr 
s.s'om ♦ 5 } .jood Kle;j to have tru' bac^ (4) controllp^l by ,1 
timrr t . n'.'vent tl ffon ^^ominq on during tJaylight hours 
TimofS f-a, be wry aMf.ictive wfiere peak-load pricmc) of 
eiectr.Cf'v is dva-tabie In peak-load pncm.Q ele( tr»city 
.iS»'d du' '^q CM'tam hoii's of thp dav is prfc»*d at a much 
!f)wv*'' ra*'* '^<in that iis** ? dur»nq other hours This pnctng 
!»'^hn.t;'i^' -'^ ^.'lnq a"jated t)v many C(>mpanies afui 
h<r^ bfer f d by .Tt lo<lbt one in Ploruja 

Question Six 

00 1 haue to chanoe my hot water use 
tiaDits to use a solar water heater? 

Not ne ' ssartly t)ecaui>e solar water heaters usually 
arp instal ed ^\tth a backup heating system to ensure* hot 
w iter at d' tinn^s However to maximize solar ulili/alion 
/maximi/^' -.a.T^q'-,) the neavtest hot water uScKje should 
be in thr a**'jrn'; )n anrl •'*'<Miing Also bolar ulili/ation will 
be more e'toctive tf hot water ub^ is spread more evnnly 
over thp v-.^t-k For .nstafice (nr,lf\id of washing '".j^vrn 
oadb o> th»»s m a s..igf»' day wa^hirig onv loacj each 
day W'lt „r<^HS'' sola r uLa/at^on--! e r^"»du^ e thf arriounl 

Question Seuen 

How much does a solar water heater cost? 
Is It economical? 

T»t«'r"'>' M-^'Sv. I.'i, A r "r'/;!) fa'TiiI.ar v,^.th pli.fT'bing 
' ,>^n ^ 1 * "u^^tr .jt ,v rh r , in t>un'l a s')Iar coll('(.tr ir and 
,'"isia:i t ' ' ifu' - I * n ] ~ .f^, . tTu ion 1 1 sy ^ tern for about S500 
i''T i,j ,y ."^p md t onirolier) Factor^ t)uilt 
: ;'ar L ' t CO >t S'U t J 3«'5 [^er S'^uare foot purnps 
ind ~'^'^*' ,» \ S 1 to S. 0 and irsnMa^i^aitypfcally c 'J ds 
t , T f > ( ' st I'f if^otallintj on a ftlo I Oof tt)at fac'S 
" IS' V. * ff fu,'!h fTiay t'f^ nuich h )h»v The ror.t (^f a 
-^.'1 .1 './-^•."n r, .rre.wjy var"-". betw^^eri $1 '500 
antj SJ If'' J f".!/ Dt' hiqner 'Vjlar water hpating is 
7*-\idv :)r>tt. illy CMr prlilixp Adh » trctric anrj pro- 

[.af.f vv.i'» • f-'Mti-.g Adh jjh it is nnt ,'»d ^'C .^nofT' ^ ,illy 
-rrp»'l ♦ " /. t>» n i! jr J. gas or fu*-'l ' 1 d may ,i)^^n 
D**Corne so as [^'.c^s for those fuels ao' d'Tr ;ijla!«' 1 
shortages -O^ur 

Question Eight 

Does the gouernment otter anu solar use 
tinancial Incentlues? 

V;*i!ie ^'^-^-e are no current resitlrnt'a inl profjrams 
♦-e fol'OA J ^'d'*'ra' ;)»'f s'nial ofT,.> t i < > i>nh[ is r'^v nila 
n'r» t'j bp"- ♦ )w '^er ^ vv^' • .'^stai' bolar sria( h< atiru^ ^ < '0| 
'^q r : ' / . A lb ' a! ng pmo! '■♦^i''ng n d b'f' I 
Eg., • Mf • ^ • r. 1 ,j -UM Jar^jvir^ 1 "iH" ?bf ,,..jb 

. f i • ' , : , * *ir ? 1 ^ ' P' rd "^u ■ J br g 
' 1 d )n 

!n ^ J < • ' 'p.. ♦ f- l(jri 1 ^ da' >y .^''rs 

; • p' . * . 'a- a''d *'om . f > -p»'' V ^ 

Question Nine 

How do I finance a solar water heater? 

br^nc^ * i p jr» < d ♦^.« n* )'n»' 'ri r'';ag<" In G.'^b i^^fg 
tpf I -ja'^ J ?^ . e 1 'S ' ft' I !r''»n^ !h. y ^a . if- ; » 1 ' b».' 
,, Tj.f J' "^n ''^ , ^ I / r '< rit , "af , >»' fT^ n!*^y 

a ? ' ♦ r a- d i . a 1 l.bi |, > \ 



30 y*Mr per( ent rTiortgage will tu' This conv 

pares la. 'or ably wdfi tfie expected s,iv tr^cr^ c^n fu*d bills of 
S 1 0 Sib a mofdh nr)w and greater l<itt'r ( see Question 
^ (Hjr) 

If vou art^ buying an existing botjse vMlh a new FHA 
morlc^.uje you may t)e at)le to include a nf w solar water 
theater ir-* tb<' fTmrtg,ige ctieck wdh your loc <il F HA office 
Also n^my f Unidii lending insttt(itions now offer sfujrt- 
tpfm loans for sohr systeriis m existing bonu'b bas»'d on 
pu' .ipphranl p»vstjnal cr»Ml,i rating Tt^e f SEC Put)liC 
Information Offu mairdairv. a listiiKj of firumci.il u^ di'u- 
tions willing to makp sc)Uir loans 

Question Ten 

Should I Duu a solar water neater now or 
wait lor prices to come down? 

T fie fTia)Of costs of a solar »,yrdem are m materials ;iod 
!at)or t)Oth (;f which art' continuously rising For ttiis nw- 
sfjn ()i fceS of S(jl,u water beaters iirtMud t' * p' f**d to dr^ip 
IS lhe> did forrxafTiph* witfu lectromr < a) ^ ulator s You 
shfujld invest /kjw if you ( an grl a f,i^iua[)i' loan or naw 
rrady cash 

Question Eieuen 

Where can 1 buu a sustem? 

Tbt're iUe '.umrrou^ firms \u F'onda ir daliinc} solar 
w itr'r fit-ati r most f*f wbit n are h^t*' J m tbt- t^drpn,( le 
t>oi k t)r adv '"rtist'd m looal papers A / /o' dj Snldi //?(/;/s 
bv' 0'^G( tOfy an* J consumer ador n-atioo b<' ord»"'(^ ] 

fr.Mii tfie Omter s Public irdormatt jn Ob,) e 

Qiisstlon ivjsiue 

Uhat iiind ot solar collector should 1 huy? 

F Ld-plate LoUectors should be ustsi f ^ solar doi^^^'Stir 
vvat*'r he jting Tfiey an' mouf>ted m a twed pf.ition 
bMLMjgbnut tbt' year nnd rio rud lra( k die sun as do soriip 
V oIUh tor s ust>fj lor high t'^rTiperaturr .*>lar <ip(dic.di''ns 
ih»' bvHTii' of fi flat-plate coneidor is ,\ n.^'t il v.i.od or 
f d'rrtila t)OK Mo '1 te'd Wide 4 to 1 LM»'. ! 1 inq <md 4 to 8 
iHi bo, thi( k It cofdains a blMck-paml* 3 ^bsorb'-r plate 
f^r absorb, nr) tbr suns tvioroy /,bi(di is trau' fr-rr-'d to 
;\a*»'r llM.vmg du^.ij p b,[)«»^. ,>.'id» I r r t,' ;M. ; ci.e^;; j 
!w Pi*» at) or b»'r p'al»' 1 )r wb'c b ma , b» ■ a fi I'lU-gr al pa' ! of 

pi<itc 

1 < ) r»'dur r bt a! ins*,»'S .1 (- " i i» c a u re ■ . :"a,t ina.l.P'»n 
b*-' irid tfi*' al)s(at;t r p at*' and • bansp ir* ni . )\rf "n Ibf 

fr( 'd bit lOi) tf . bun ' ifisalatM 1 P'.e bo< -s 

il " drSif d)If' 

Pf-uble Lowr |M jS' , are g^'r »'raity rv?t • t oruan'ral in 
^ ioraJa adfic'J ;b tn* v ar*' v.id- 1/ .;s<'d i.n Ihf nortfK rf) 
' Jf iti' i Sbit'^s I n<' bMst ro\rr n) d^'o il 1 , ^ ibU'-sp.'/) pb 
H r..r,,M, itrr /.np.. glass '>f LiA unn .^ootf -d 

e ( ofpt'rd m w b»' jod']*'d b% w^mm ; ,1 cm! or t)'')K.'r) 
' ){p^ I f ) A r mo jia . ^ . I ppt a f . ^ ' i .'. a ' Md<* be, o 
' ' , r )f 1 f'P irr ai jiass apP' 5- . go ■'>' , ) f 1 u . n.-'"' I 

* ,1 Iar» rs ao' '/ If g p! istiL J rat'i» ' tfMM ; a . ! • ' 1 . -t- P'"V 
ar»' ! ;t t*" « • ' ^ • j h r . mk • a .I'T !- /. w " 1 d 

, 1 I y U'bs » ^ pt f .si . »' rla'dii K,^ .'^t^ 1 I . 'M.'i bt' s ai 
r • rat 1 r • i' p tiy U-ss * da <'nl Hi < . ''of »,^f p. a - 

1 r f I I n ' ( ' V a f f » ' s ,M d • ' ! y a n d " ; 1 , b ' c 1 1 ^. « ' r t 1 i n • 

♦ a . Uf r f a m ! 'S'r t f se> ' w!)* ; 1 , i < ' ■ 3 - • • ' s 
Pb[ (. Tf • "T,a. f '"f jrn aa'C» M.Pa , a 

fr d>^'ift»ta ; 'a''' 's u «ua'!/ < 'sP' J w-P. j f -b * f 
^ af t e'd iM' . ' f * b^ ' ; a 's ^ 1 » <■ t > • ' r o o ' ^ ' ■ 
r » . p tf> aod p» f 'on gt 1 1 , • i b ' ' f , * ' * 
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adopie<i bi.u ^ chrome or mckol c.iited selectue burfnce 
coatf^ is f^sopp'J>of1 to ^on-s^lecttv e coatings (fInt-bKirk 
pa r's) v\.f^.LH pnf';frTi hotter hut may he loss durat)U» 

Tho tubiruj m ^otatfti^ wstor coHecti)r<i should ho r^ade 
of. foppor and flo^ passago diameter and flow aroa 
shoui 1 bo sufficient to f.'di»ce the effect of scale formation 
in tht^ tubes The col'O'Jor box should ho designed lo last 
?0 t ) 30 years 

Question Thirteen 

Houi can I protect museif from 
unscrupulous solar enerou equlDment 
salesmen and poor qualltu sustems? 

In a relativ»^ly new and fast-growmg field like solar 
Mnerqy th^re rnay he a few dishonest firms A'.k tho 
equ'f'fTif'nt sal.'srn.in for a list of customers anri talk to 
them Also c^^-»ck into the firm s reputation Thecnntract 
with your ir^staiief is very important because that is the 
person you will rail first in case of trouble Ask ahv:tn! the 
warrant/ o'f*^r»^J and read it r ar^^fuHy It is dt-sir ihle to 
have a double warranty one frcjm the installer and one 
from 'ho solar manufacturer 

Cost eff'^cl' .eness and reliabthty are pnrne concerns 
A^pn bj>if^^5 ^olar collectors To aid rUmdians m this 
'esprct tht' r ' jncJa Solar Er^'rq / Ccnt^'r ennOu( ts a ^tale- 
man 1 jfr i p-^ ra.n ■ 'f f^('iiector testinc; and cer tif tcation 

All f .) '•^-^to' i r* )'.v .lid in the st<ito of Florida shtjuid 
h* .ir 'ru' r.»Tit»'f >, at • I as shrnvn in f-iqure 1 Threo ptv- 
f' r 'n f atir i**- ';i , t^n a'' d t^o fniddle ratify; niar ^ cd 
In'^'Tiif T»"-\'*'f <i?i,r»^ 'j.d he us*'J to C'-mpare 

♦TMr', t, r : f^^hi /v 1^ f f~t'atrnQ Buy a Cer!ifi»\J r ol- 
.♦TtO' Mippiytr^ ; ':K'St -rn^* •diat*'' tomfierature f-ttu 
p*-'- ^Joliar of 1'^ ^^ul♦•.^ '^ost A^ list of FoEC c erttfird i^nlU'C- 
to' . an.j tn.'ir r,itir>';'> . an ht' notaifw^d frt>o of rJ>,irc^o tr< - m 
th*' / C f'uM Irt.jrr^ation 0*fice 

F"FC '^oA cond.j>_ts a rtritp-mar^dat'^'d pr()qrafn of 
s!a ^ ! rds pr.jnuigate 1 for soiar dorMtjstic hrM vvattT and 
So: 3' o -vir:- nir^g p.,).:' heatm^j systf'fps It iS up tu tr.f huOd- 
ip ; 'H^p^Mjors arvj ioL a! officials to enffjrc,^ th(^se st in- 
] i' ! , Tor fnnfp int.;rrrMhon Lontact thf' TSFC Stanfja^ds 



Question Fourteen _ 
Kouf do I install a solar water heater? 

Installing a solar water heater requires plumbmq roof- 
ing and electrical skills which are usojily bfyond the 
ability of an average homeowner 

Figure 2 illustrates the plumbmq .uid operational prin- 
ciples of a solar water heater using a U^ur oiitl-^t ^oijr hot 
yvdtcr tank \^>th an olectnc backup This type ,s suitable 
for nr-w installations or when one docid^s to discard tho 
ex, sling clr^Jric wat^r ht-att^r which is ru>rmally uncit-r- 
si/eri for sol.ir ap|)licatiOfis--i e caruu^t h ui\ 20 gallon-, of 
water per f)»'rson However pxistint^ Iwfvout'ot wat»M 
hoatprs can bo modified for solar uso a procodure dos- 
crihod in Mndifyma Storage lanks To hnprova Syitam 
efficiency (f IN 10 ) av.nlahh' fro-n the Center 

T hu fiot water tank shown in h \(}\itv 2 differs from con- 
ventional tanks tn tn it tt has no lowr olo( trie elt-ment af d 
thorn aro two outlots on the stde in a<]dtt.'Ui to th( usual 
two outlets on the lop The side outi.Ms arr ( onnocleti to 
the colU'Ctors as stiown All plun)tjtr>g to <ind from tho 
t olUv.tors must be well insulated 1 ho numbor of rollrc- 
tofb used rnay \<iry (soo Question Thr^'o) 

Question Fifteen 

Kow does tH8 solar water tjcater vjorh? 

In thf* morninc; a^ .■jnslnne . trtk»'s th,*'' roll.-Ltor tla^ 
v\ater in it is hoatrd When the rolU\ tor wator b«'( tjc^-s 
about If) F warmrr than that at tn»' l>uttom of tho r,t.uage 
tank as .>*'ru->»nl by ^••n .ors S ? \r. the » . I'o- tor and S-^ .n 
thf :an^« tho dift» rontial contr'jiu-f .r tiv s cirrulat^ 
\n>] f ump whiLh nin\^»s ^\at<'r fr(;rt5 tn-- Mfik throu.jh th<' 
coll* 'I tor an J tMv k into too tank I y p i .ill, !h»^ v..j!<t gai' is 
10 F in a s.fKjIo pa^s throurjh tht^ c jK*-' \< r so th.o itor 
you get It tho tap ha . herr^ cK- .il.iled ttiro' •']h \ nr coliec- 
t )f sovt^ral tinw'S 

I riis pror ess f ontinues as !ono as ti^- ^atrr tern pi r<i 
turo at th.' coll'M tor o'jtlot IS at^f'i.I J f h jM.Tlhan that in 
tho bottom (;f the tank If thf t^-J^.f^Mtorr O'M, r.-^c^* 
tj.'Crra".* s further th»' i fmtf ( s'-t .i./ mm!' all sh' its oM 
tht^ {lurnp A hackuo tor olrrnont 1 ^ .it > th^ wat^ r O^jf^ 
,fw^ p(T!Mds of ,Psoffiri< nt S'i'ishinr jr h'c^n r.ot wa!<'r 
demand A Lh^^k wil.^o provofits t>»M» .ss which c- ild 
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Figure 1 . The FSEC collector certification Latiei 
I use "iniermeaialfl Temoepalure" rating lo comoape colleclors lor domestic water heatino aDDiicalfons.* 
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occur i1 hot water w»Tpa)lowi'd to r if c ul.U*^ m thfoppoMte 
«1irPct»on- -a poss.bHily whf^n thf» pufTip is oil T pump 
consum^js jnty a small amount of electricity around $3 to 
%7 Aorth p^r /*'ar An air vent prevents flow '".toppagt? by 
air b»*r>r Sot.ir-hcatecj wr.ter tan >each scnldmg 
t.'rripf.ratu'es lh«' tank 1 160 -t70 h tht»rt'fufe a mix- 
n } va '.noviid ns'alled to Itmit outlet tempf ratiiri^ to 
140 F or less by a ^'^rg cold water to the hot 

Sm^e rr^t'Cha'Ticai c^^ecK '.alves often get stock open by 
dct^r.s or sralf*s in the'^wnter periodic rTiamtenance rnay 
\)o n»'r«'S:ary to C)re.*^nt nighttime thf^rmosiphoning of 
no? \,ink A i:»;r to If o cool collector Tht,* thermosiphon 
test IS <;'"''0l»' tot/ n the r'">(le'^tor \\nns at nifjht—tf at a 
p ;.nt thf-e jr 'c >r ♦♦-et away from ih»' tank the return line 
♦o tho tank ft^Ms r.-)t!cr tMan the other line the systt^m is 
tht^rmos phon.ng T^qhttime ther mobiphoning can he 
prevented by uS'rg a motorized ball valvo (a soUMioid 
vaiv»') I r fd of tne check valve Ttns ball valve is elertn- 
c .iliy .\' *• . rf'l • > ' p^'.'t only while thn pump (S runnmg 




M«iifunction has b*'^'n a problem with some differential 
controllers Other types are available such as tuners 
snap swiK.hes, or photovoltaic panels whtch power a DC 
purnp directly with sunliqtit-coriverted electrtcit/ Differ- 
ential controllers afiMmprovmq I n quality and nil control 
strategies should pi:rform about equally well if properly 
designed and installed 

Question sixteen 

What ADout Freeze Protection? 

Freeze protection is an absolute must for any solar 
system t^^cause a single freeze can destroy a coHetJor 
["v«vi in Miami Cf^iiertor tubes h.ive Irozen and burst dur- 
ing b ird winter^, sue h as occurred in January 1977 

OFie method of automatic freeze f)rotf^ctton ts .achieved 
by hc^t watrr circulation (Fhju re 2) When the temperature 
drops below 3S f it is S'Misrcj by the freeze sensor S-3 
which ac^tivates Ihe pump to circul.Ue hot tank water 
througti tho cf)lleLt()rs In sonie systems the sensor S-2 
can also sorve a^ the freeze sensor el.min.iting the rieed 
for a sep.irate S-3 A soconrj level of prote ction .equired 
in this system in the event of a power failure is prov'ided 
by th*.* drcJtn lives During hard-free^'e forecasts. vaUes 
V-1 and V-? can be shut off rTianualty and drams D-1 and 
0-J opened mcjnuaily to dram the collectors Manual pro- 
tection cilone may be cidequate for tiomeowners m Florida 
tjreai where hard fre»Vrs are r.Jre 

Thore aro two othf »r types of solar wat»n heaters v, hitch 
can atf'^rd hrttrr fr*'»'ze prot<'ctM)n but at acid^^d < ost 
These are known as thf ar^tifreez*^ nrvj the auloi^iatic 
drain-(Juwn (H drain -bark systems which ci re used ♦exten- 
sively \n thr northern Und^'d States cuui ,jr»' diso sui!at;le 
for Florida 

In the antifrr-^/e syst»'^m a glycol ' uiution (similar to 
ttiat used in au!orMol)ii(^s) instead of ^v-^ter ts circtiiat<'d 
through thr C( ^llec tor ( so rnt^ times a siiiC' me f luid is li.^rd) 
A htMt rxch.uujer be* ween the collector and stouKje t.^nk 
or insKi*'' thfMank transfers hecU from the antifreeze t > tht> 
water Although tins system is usiially more e«.p»^nstve 
and I'^ss efficient th.in direct w<it''r syst^^^ms it provtdes 
nijch bett'^r autor:uitic tree/e protortion y.Mr mund and 
r*'m,iif»s free of scaling problems inside the c^Jli' < tor 
♦litres However (ji/col //'MTis n. ed P'-noOiC fluirj 
reptacernent just ,js autontob'tit.* rad' iturs do Over a 
nufnher of years sra'ing tan severely degrade the P'^^r 
for rua nee of direct systems ebp»*Cicill\ *hL.-je with cotlec- 
• jr tub'^s narrower \\}<\n . mside ()tan » t''r 

D r I n - d ( ) w ri s y s t e r s normally use r I e c t r , c a 1 1 y - 
"iper.iterl so!en.M(j valves wf^ich ,e jt'.MTtat.t <iliy dram Ihe 
.v.it»'r from the f ojjpctor duno } f re»'Ztrwj lefT»p<.ratures in 
sr vT^e . ,*her syst'mis the c < 'Hesdtjr is .lut "^fTMlM^ illy drained 
•vherp .-r the c )r(Mjla*ifio pijm; .top-'. V\ itfu cjr^-f u! de jivjn 
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Figured A solar water Heating Sustem Juiyiseo 
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21. USING KNERGYGUIDE LABELS FOR COMPARISON SHOPPING 



OBJECriVKS: K. 51. Identify some benefits of cornp.irison shopping. 

K. S2. hientify how a consumer choice involves the >;iving up 
of other alternatives. 

N/VTERhM.S: KnergyGuide Labels 

ACriVITIES: 

If you h.ive to clioose between two appliances with the same features, capacities, 
and price, hut with different annual rnerKy costs, tlu-n obviously you are better 
off t>uying the one with the lower annual energy cost (tlie more rncrgy efficient 
mo<itM). You can simply look at the big number on each label, srr 
uhiLh is low(»r, anrl pui chase that modol. 

lIov>cvt»r, tlie purchase price of the energy efficient model may be luglier than 
the price of the st.Mtdard model. (This is liecause extra insulation and more 
etficient motors often cost more.) Rut tlimk a>;ain: tlie lower energy cost of the 
energy efiicient model will usually make up tor its higher [lurcliase price. The 
question, th^*n, is how to figure out uhicli model will cost you less m the huig 
run 

FiiMire 1 IS a worksiieet tiiat sliows you how to use tlie T.ne i gyilu l de Label 
to df-ridf v>hether you are better oft buying a model w: th a higher purchase price 
but ifwer .jiinual energy cost. For example, you can use tlie \^o^l^ .li'-et to compare 
tlu* tv>o re! rigera tor- freezers whose labels and prices are provided in Figure 2. 

First, yoti ne'ed to fill in the arlsv^e^s to the questions -^n the top half of 
tilt* v^oik'dieet- 

1. Are the api>liances comparable in si^e and features'^ As you re^aU, to tind 
thf* capacity of the model, look just above the W{>rd "Kue rgy^hi i de" on the 
left hand sid^» of the label. The refrigerators in this ex.jiuple are both 
about 17 cubic feet, and the features given on the top ri^;ht i<ie of the 
labels are the same, so the answer to the first quer.tion is "yes." 

2. Wh.it IS the purchase price of the (uieM>y efficient model? V.hat is the [u'lce 
f)f tile ".tandar<l model? The energy efficuuit ino*ie 1 is tlie om* uith the lovver 
yearly energy rost (or, m the case of air conditioners, the higher energy 
efficiency rating). As you can S(*e in Figure 2, the Libel on the Model A 
shows an average yearly cost of $51; the label on the Model B, a cost of 
$70. In this example, therefore, Model A is the lU'.re energy efficient 
appliance, and Model B is the standard model. N'ov> look at the price t<jgs of 
the two rt^f ri gerators . The energy efticMMit m<;del is })i'(ed jt $5^"^ and tin* 
standard model at $485. (if >ou w.uited to, >ou c^'uld also .i*id bales tax and 
.if»]ivt»ry charges, if any, to the price of each mcKiel.) Vdiuh, then, has the 
lov>er total cost'^ Idus <lepends on... 

3. Flow often will you use the product'^ Tins qu/'stion does not .q-ply to 
ref r igt»raturs , fieexers, and water heaters, which run <_ on t i riuous ly . 
Howpver, you will need to answer this question for (Intlu^s washers, 
dishwashers, ami room air conditioners, since these are .i[>j) I i anc es that 
some people use often l)Ut others use seldom. 
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4. Whnt IS your locdl eiu^rgy rale? Assume^ for this example, that your 
local electricity rate is 5.4C/kWh. Because the grid on the label gives 
costs in intervals of 2C, you will need to round off the rate--in this 
case, to 6C/kWh. 

How much will each mo«lel cost you to run annually, based on your local 
enf^rgy rate? If you look at 6C/kVh on the cost grids in Figure 1 you can 
see that the standard model will cost you approximately $85 per year and 
the energy efficient model will cost you approximately $62 per year to run. 

5. How long do you expect to keep the appliance? The average life of a 
refrigerator-freezer is appoximately 15 years as shown lu the table below. 
However, assume for this example that you will move in 10 years and leave 
the appliance behind. 

AVERAGE LIFK EXFKCTANCY (F NKW APPLIANCES 

App 1 1 auce 
Ket r Iterators and 

ref ri gerator- f r(»ezers 
Free7ers 
Pi shvxishers 
('!■ t hf»s washers 
V\,iter heatets 
Rov>m .1 1 r Conditioners 
r^irn aces 

Once you have answered the.^c five fjuestLcns. you can fii^ure out v>hether 
you are better off buying the more energy efticient .ippliaULC by pertornr 
mg the calculations on the botton. half of the worksheet m. 

Step I, As shown on the worksheet \n ]:ii\^irc 1, you first need to calculate 
the difference in purchase p^ice bet\MM*ii tht^ two appliaiues by sub- 
tracting the cost of the stau'lard njodel (.^4S5) from th(^ tost of th(^ 
nore energy effici(»nt model ($545). The price ditfereiue in this 
rase is $60 . 

St'-j) 2. Nf*xt, estimate the amount of money you v. i 1 1 save t-.ich yeai with the 
more energy efficient model by subtracting tlu* uperdtuig cost of the 
erwrgy efficient model from the yearly oi)t'rating cost oi the standaid 
model. In this example, since ref r i g(^rator- f retvcrs run < ont i uuous ly , 
you just need to know the local eiiergy rate in order to identify 
Model A and Model B\s yearly operating cost. Thus, at a oC/kVh rate, 
Model A's yearly operating rt)st would be $62, Model Fi' s ye.uly optMating 
( ost uouid be $85, and your ye.irly savings unuld be $23 ( $85- $ 02-$ 23 ) . 

St'^p i. You c.in then c.iiculjte the total amount of money you will save in 

operating costs over the years with thf morf* e^.- ^-y cftMient a])plianc(» 
by multiplying the yearly cost by th*^ uiniber of ye-irs >ou expect to 
k(»ep the appliance (10 years). This gives you tlu' total operating 
costs for the life of tlie appliance:,: Mo(h'l A's total (operating cost 
would be $620, Model B's would be $rr)0. Itu' diftei'MUf' Setueen the 
two applicances' total operating costs gives the tot.il savings m 
operating cost, $230. 



P^Xj)(»cted Jl 1 fet line (v'oars) 



15 

18-20 

11 

11 

10-12 
12-15 
20 
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Step 4. The total cost to you is the purch^iSv** price plus the total operating 

cost over the life of the appliance. Add the purch.ise price and total 
operating cost for Model A ($545+$620=$I165) and for Model B 
C$485 + $850^$133f>) and find the difference or total savings. Thus, 
the total savings in this example is $170 over 10 y(^^rs, that is, by 
paying an extra $60, you can save a net $170 in energy costs if you 
keep the appliance for 10 years. 

Step S. Finally you can figure out how soon yon will recover the extra $60 
you have to pay for the more energy efficient appliance by dividing 
the price difference ($60) by the annual energy cost savings ($23). 
In this case, it would take you about 2-1/2 years to break even with 
the higher priced but more efficient model. 

In summary, you can use the energy eost i n fn rm»it i on on the l.ibrl to (U»trrmine: 
which .ippliance costs less to run 

wh^^her you are better off buying an appliance vsitb a higher initial 
purchase price but lower annual energy cost 

\ow you try it on your own. You can coni[)arr the two room air t end 1 1 i oners 
or dishwdsliers vshos^r labels and prict.'S are provided, or, belter y^^t , com[i.jrp 
l'.so you find m the marketplace. But rtMneniber: with cluthes w.isIm'is, 
d i r>hwa':hrrs , and room air conditioners, you will n<*'"d to Know both the loc.il rn^^rgy 
uwd (fvpressed in loads p(^r wt-ek or ye.uly h(jurs of use) bt^fnrt* \ou c<ui identify 
th'ur y'Mily operating custs. U:ice you knuw thiG, do Ihi* s.une raUtiKitioii you 
did with Modris A and H to determine the total cost savings. 
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Fiquro 1. 



HOW TO FIGURE WHETHER THE ENERGY EFFICIENT MODEL IS A BETTER 

BUY FOR YOU 



Model 3 Model A 

Energy- Difference 
Standard Model Efficien! Model 



Step 1 Purchase Price $ $ . $ 

Step 2 Yearly Cost 

(^rorn appliance label) S $ $ 



Step 3 How many years do 

you expect to keep if^ yrs yrs 0 

Total Operating Cost 
(Multiply Yearly Cost 
by number of years 

>0'j v/ill keep it) S $ ^ - $ 

Step 4 Total cost to you 

(Add Purchase Price 
and Total Operating 

Pnc") S S.,._ S 

Step 5 To fiQure how long U .vill take to recover the extra cost of 
the energy efficient model, divide the difference in price 
from line 1 by the difference in yearly operating cost from 
line 2 

Diff^>(t.^nce in purchase price - Difference in yearly cost -Years to Recover 
S _ - 3 ^ _ yrs 
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MODEL A 
Cost: $545.00 



ERIC 



(Nanu» ol Cofpoftition) 
MoJ^?KroFll7 F317 

Type ol L)«MfO$l Full Au{OrTl<4li( 




^r77 aTi o^"; ^fp<?ndmQ on youf loc;*! enery/ r.te and how you use 



Yearly cost 



MODEL B 
Cost: $485.00 



Metf.Qt'rjlOf-F rpc/Cf 
Capacity 17 Cvb\c Feel 



MoOellSi AH^Oa AH^04 

Type ol D^lroM Fui» Aui^ ft^-^th 




Mt^ilci lit) 

i'(HM>|ycoJ , 

Yuur COit w.ll vary dcpendmg on yOu. loeal ^nerrjy rale .^n(i how 

you use the product «'""«3* '» ^ GO...nm.n, ». .r^oirrt '-M' 

How much wtil tnib model cost you to run yearly ' 









per 



































Yearly cost 




IntportciiU > < 



22. SUNSHINR INN 



OBJECTIVES: M 60. Define savings as incomf' which is not :,j)Oiit tor consumer 
goods or services hut is set aside for tnture use. 

!i. 61. Name reasons uhy people save. 

MATERIALS: None 

ACTIVITIES: 

Problem: The owner of a small convenience store has been noticing that her 
electric bill has been steadily rising. The store has a floor area of 1200 
square feet and uses 6000 Watcs of fluorescent lighting. The store is open 
from 7 Art to 11 PM. 

A lighting engineer has informed her that by installing 8 skylights, 
each having an area of 8 square feet, that she will be able to krep her 
lights off for an average of 8 hours a day. In addition, while the lights 
are off, she will save 1000 Watts of air conditioning needed to remove the 
heat generated by the lights. 

Electricity costs $.08 per kilovatt hour (kWh) and is exp^'Cted to 
become more expensive. 

Vour job IS to deteniiine wh^^ther the skylights will be uorth the 
investment. 

Sol lit ion : 

1. Call someone who installs skylights and find out what it would cost to 
install the 8 skylights. You may want to get more than one estinf.te. 

2. Calculate the daily savings in electrical costs. A kW is lOOG Watts. 
The savings are given by: 

DAILY SAVINGS = (KW LIGHTING SAVED + KW A/C SAVED) X 

(MRS LIGHTS OFF PER DAY) X (ELECTRIC RATE) 

3. CaUul.-'te the yearly savings in electrical C():»ls. 

YEARLY SAVINGS 365 X (DAILY SAVINGS) 

4. Calculate how many days it will take to save enough iitoney to p.iy for 
the sk% I ights . 

_ skylight cost 
da'ii/y savings 

5. CaUulatp how many years it will take to J>ave enou-h money to [)ay 
tor tb.r> «;kyl ights . 

\EARS ^ D/WS 
365 

62 



6. Calculate the approximate return on investment tor the skylights, 

KlTim = - X 100 
years 

7. Find out the monthly payments if the money for the skylights is 
borrowed over a 20-year period at a 15% interest rate, 

8. A fancier investment criteria is the internal rate of return. Tlie 
formula is: 

SKYLIGHT COST = 
YEARLY SAVINGS ^ 

This formula needs to be solved for r. The best way is to use a com-, 
putcr or a programmable calculator, Wiien r is found, it is multiplied 
by 100 to express it in percent. The value of r is the amount of tax 
free interest which would have to be earned if the same monry were 
invested in something other than the skylights. It takes into account 
the estimates that electrical rates will increase by 10% p r year and 
that the skylights will last for ^0 years, 

9. Tompare the monthly payments with the monthly s<ivings in electncity. 
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23, SHADE TRKLS AS INVESTMENTS 

0|^JECTIVES: M. 62, Define porsonal investment as iho j)ur chase of an 
asset (with some degree of risk) for trie purpose of 
earning future income. 

MATERIALS: Student Handout: Landscaping to Save Energy 

ACTIVITIES: 

1, Discuss savings and investment vithin the context of a free enterprise 
system, including the freedom of consumers ^o look after an<i to 
promote their own best interests. 

2, E:<plain how persons can invest money tocLjy, to save money tomorrow. 
Quote the famous Fram Oil Filter Commercial "You can pay nie now, or 
pay me later.*' Give solar examples: Ruy window awnings today, to 
save air conditioning bills later. Buy insulation now, to save heat- 
ing bills later. 

3. Have students read "Landscaping to Conserve Energy." Ask them how* trees 
and plants are an investment. Ask them how this investment choice can 
save them money later; pay a return or profit. 

4. V/jth a local niirscryperson , have a team of students maxiiiiunuze energy 
savings in a design for a local house, and mirumumize the amount of 
invuiey spent. ilavc them explain their desigri (s) to the class. 
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dil^/i^li^ STUDENT HANDOUT 



Conserve Emier^y 



It is nnt possible to control tcmpcrnturr, \\uu\ nrid 
other n.ilufai rl^Dients. but it is possible to modify 
the climate for brttf^r living. U'ltb proper srirction 
and placf^niont. plants can pl.iy n rolr in drcreasin>; 
the enrrRy reqinrcd to keep your home comfortable 
during both wmter and summer. 

Trees, slinibs, vines and other plants protect vour 
home from intense solar radiation, storms and blowmg 
v\Tnds. Besides helping to reduce your ht)me*s fuel 
needs, plants help Veep your home more dust- free and 
reduce noise from highways and other sources. 

Add to this the beauty, permanence and homelilc 
setting \^hlch attractive landscaping brings to your 
home and commumty. The returns in comfort and 
economy far outueigh the cost of planting and main- 
tenance. And the time spent selecting and arranging 
plants around your home will pay dividends when 
your heating and cooling bills come due. 



SHADE 

Ttm's, vhw'S and espaliered pl.iots (plmts trained 
to gl()^^• flat .igainst walls or trellises) provide ( oohng 
sh.ide for the w.ills, Windows and roof of Nour home 
W'ltii {)ro[)er selectiori and planting, thf \' tan also 
.liiow the sun to warm your home in tlu' winter 

Trees 

A tree planted on the west side of )our honie 
shields it from the hot afternoon sun in the suinmer, 
a tree on the east side shades the nemhbor's house. 
*^ elect deciduous trees because during the winter 
their hare limbs will allow the sun's ra)S to warm >our 
home An evergreen tree will provide vear-rotind 
shade and may be more desirable in tropical climates 

To shade a roof or wall on a one-storv house, plant 
medium to large trees as close as 15 to 20 fcf^i from 
the side or 12 to ''^ feet from the corner ui the 




□•ciduous Xr^ prwid* ihjd^. in th« lummtr cod •How lh« lun*! ny% to warm your hom« durtnf th« winter 



•Robert Black an A^^ioriaU J*rof^«ior nful Ornimf>nial Horii(uUun%f In'.iituUof f-tHxi end AKrtrultural Sfi»*nf ♦'i. llnivrr-iity «'f MitkIh 
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Vmt covtrvd w«ll» ln»ul«t« your hom« from the tun's hot nyt. 



Ijwilding In y)T'\cT to obtnin the maximum .itnoMMl 
of sh.ulf. illow the canopy of the tree to r\tentl o\ cr 
thr roof 

Espaliered Plants and Vines 

Ksp-ili'T'-i! |)ljnts an»i vines grovvn on a harf^ ex- 
posed u.ill uill act as heat control devices They 
insulate A-alls by a!)^,orbing and reflecting the sun's 
ra\S !jefore tliey strike the wall 

\'ines cm hr c^roun on a trelhs to shade windous 
uhuli fa.M ^r,uth Deriduous \mes. siah as uisteria, 
uill shade uindows in the summer while perinitting 
siiiili'^hr to enter >our home in the winter 




Dtciduouft vintft w>il fth«d« windows m th« tummtr and allow tun 
I'fht to tnttr your homt duHng th« wnntcr. 



WIND PROTECTION 

Die use of plants to control wind l.iti rediKr the 
(.ost of home h(Mting and cooling 

Dead Air Space 

rhued in ihe n^ht spot, e\cri;rt'eri trt-es and shrubs 
can shuld your hom<^ from cold uinr'-r wmds A 
r^ju (jf e\erf;reens placed next to a wall crf^ates an 
area of "dead" air between the plants and the will 
This still or dea(l air has much less (oolmi^ pouer 
than moMug air. The ternprrature ciifferciue t)eturen 
the inside of vour home and the (^otside dt ad air sparf 




Ev<»f>freen* n«it lo « wall creJtt a dejd »tf ^pace »»hicn help* 
tnsulato your homt 



Treei *nd ihr\jbi will reduc« »vtnd velociti** ne«t to your hom# 




IS n-liucii and held iv\\U\v\y ((^nstant, uliuli L;r<MtK 
di^i^ 5 the loss of hrnt throUk:h thr ualls 

In the summer, tfiis (ir.ui a»r space .iKo irv 
^'■!jte \our h()r:u' :n h*>t air tirui lit !p rtil'Tr \oiir 
air I "i.iiitiohcr's OAiliin', \om\ 

V n fl.is pictKcxi of \^in(i prot« ^ tiun fijiu t:on 
p! j'rlv. tho cNrrkirerns must \>v w i\ t!» < aiai 
( l',s« i\ ; l.iiitcd to lu:m a smIkI uall 

Obstruction and Guidance 

\:* * \ .i:ul sijruhs a.t a> an oi^stiuctm,;; harrirr to re- 
.i'K'* V .icisp' ♦■<! Ti'Lts v^jth tl( use ^oIla^r vxtMi^'in^ 
N) til' ,::'nin(l trf\tte a soIkI i)a:ncr while tre-es with 



\).\r*( f<'!i.t>;t' and r(nio^«'(i lowtr hranclu'S {oim 

I J, op ,pi( 1 > ,n It r ( < t i ' m;s ( ^ « . .'n t lis that branch 
to {}m "unind .IK lh( most (lf(iti\( v« a-iomni plants 
! oi \\ i n. 1 ( ( ".M ol 

liaiits not (imI\ ■^]n\\ or dt'llrct the ^\ nul for 

I I ! 1 pi ot( I { loii hut tlirN .tKo c.ni sr r ^ (■ to ^iiuule the 
v^ihtl ;u a (it SIM d duc^tion to piov.iic a (leL^rie of 
tiM.huss tinrnit; thf sunnner Vut < \arnple. plants 
plated on the northuest side of vour home mav pro- 
tect It froirj cold umter umds and ,\Uo ihrect summer 
breezes aiound Jt 

For further uif(urn.tti"n, contact \uur Counts Lx- 
tfMision Offit e 
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VST . . - 



■-■g-J <-. 




• ir>-^t ... 
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SOL.AR INVi:STMr.NT 



dl' JF.(^TIVFS: M 62. Define ptM;.oiMi invcstnuMit ns lUc piunliasc of an 

a.-^set (with some (iej;r(H* of risk) inr Ihr purpose at ra rni ng 
fut urr I ricoiiie . 

MATh.HIAI.S: Studrnt HandtMit: Corisr rv<i L ion Choices 

ACrrVITlES: 

1. Discuss ihc hfiicfits and tisks associatevl with choices for personal 
inv(vstrnents . Discuss the benefits and d i sadvan ta^,es .issociated with 
pi^y^y banks, and options raiiKHi>^ to the stock inarket, !;ire:.s degree 
of risk, iKpudity, and rate of return. Rates of return " annual 
savin>;s divided by initial iiive.stment. 

2. (lonsider ent^rgy conservation as an impe)rtant option usliik the i^ate of 
Return Nomo>;raph on the student handout. For example, use* the ncv. cost 
of a $1,000 solar .system fiiiinus the A0% teMler<jl tcjx credit and any 
utility coin[)any rebate). If the savings in eie'ctricity ai.innnt to 
2S,000 kWh for a family of four and electricity costs bC [)er k\vh , the 
t<!X fr^e r(^turn on investment would be I^X. 

J. Have ea(h stutlent on a team house a c onse ' 'v at i on investiiu'nt (^<'-g. 
solar dn.i--stic water lieater, solar pool heater, ceiling i rr.u I a t i on , 
rtc.) ind (Mil dealers to .iscert.iin the prices. Have the rt'.ults 
plotted on the nomograph and j)ost the tindmgs. 

4 In an oral ur written re{)ort havt* students organize their fuiduigs on 
risks and rates of retntn on the investment option v^IimIi they studied 
above . 

5. Havt* the class come to these ( on*. 1 1' \ i ons : V.hich investment studied 
offere<i the best rate of return'''; Which offers the least risk-' 

Kx'.endnig the lesson: When a utility company builds a pl<int to mike 
eltctruity, it is m.ikmg an I .N'VKS TMLN'T It is building a capital good, 
and expects a reason.ible r.Tte of return (profit) on the investment. ^^llat 
IS the cuirent rate of reaurn received by the utility company seivmg yt)Ur 
r'^gion ui ^lorld^^ Call them and ask, ot c<ill the i'ublic Seivue r(^i:;:iu:Mon 
in Ta 1 1 alias see . 
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STUDENT HANDDUT 

CON'SERVAIKjN CHDICLS 



Type : 

W.itor H(Mtir)^ Options 
HoAl Recovery Vml 
Y)t*di c^tnd HtMt Pump 
Solar System 



Net [nst.iUcMi C(^st CurriMil Aiiiiu.il S.iving 



$ ^)()() 
! /)00 



2000k\Nh 



CoiiS'* rv <il 1 un Kfturn on T nvt^strnent N«'iii(igr.iph 





2S. RATIONAL CONSUMER HKIiAVIOR 



t)HjrCnVHS: 0 /I. hirntify factors to hv k oi\i> \ drrcd wlirn :,rle(lui^^ 
.1 loiisumcr >;oo(l or srrvice. 

K. 53. Drline in^p]2Jsj^ huyi ng. 

K . . Dc f I ne pi aiuieri buy i . 
MA'[KKI\[.S: Stiul^^nt ll.uwiout : Comparisoa Shijppin^, 
ArnVlTlF.S: 

1. Give .in example of carelt'ss shopp.i^i^. Ask stU'^^'uts to sh.'jrr stones of 
c«irrlt*ss shopping or impulse biiying. Ask thrm vh.it the cc/nMiUM^r in e.ich 
story should have done to be a careful or ])1 armed buyer of goods or services, 

2. \:>k students to list the factors on the :halkho<ird which thry would ev<iluate 
he fore buying a solar water hoater. Then, ask them to read the handout on 
C'^'mparison Slivjpping. Do they want to add or 'ubtiact it'-ais fmni their lisf^ 

3. ri ivc t lu^ studeMits role-play an encuuntcM' betwe(Mi a "sup»M" i 1 rs[u' r son and an 
un 1 a f o rnied t onsu.'ue r . 
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COMPARISON 
SHOPPING 



\ 



^ A solar energy system 
>^ transaction involves a rel- 
atively large jnvestment in 
Ume and money Since it is o 
mafor purchase, compar- 
ison shopping IS essential 
and will pay off m the long 
run With the large number 
of manufacturers and dist- 
ributors of solar equipment 
in Flonda. the field from 
which to choose your sys- 
tem and installer muy be laryer than you might have guessed 

Pnor to contacting tMe installer or mnnuf acijrer in your jrea. it is advisable 
to acquaint yourself w th color--how tt works and what it can deliver The 
sources listed below, and your local library, have publications available to 
a»d you f 



to 



PubJ'C Information Office 
Flonda Solar Energy Center 
300 State Rodd 401 
Cape Canaveral, FL 32920 
(3051 783-0300 



National Solar Heating and Cooling 
Information Center 
PO Box 1607 
Rockville, t^D 20850 
(BOO) 523-2929 



ERIC 



Once you feel comfortjble /;ith the pnnciples Kivol^ed in soior systen) oper - 
dtion. you should beg»n shoppif-g It . ^ay be pf eferabie to contr.-ict vMth a ioc,\\ 
instaiier to ensure prompt post-tnbta'iation bervjce This /;nl d'so enable yuu to 
check the installer's local reputation more easily through some of his 
customers and by contact.ng local consumer protection offices jnd Better 
Bus ness Burraus Sir ce m many cases a local license is required of the mstoi- 
ier check with your city or county building department to determine whot 
permas are mvo'ved Also inquire fnto the installer s trammg-most m^portant 
because faulty msioHatiOns are primary causes of solar system probtems 

Compare the products offe* ed by the different companies A system should 
be des.gned to last at lenst 20 years, however some sersitive compcnenf: 
rf ii^ r.f <*d I er«rd'C o^ei h.i.j or r idcemerit The ctJiecrc^'is i^t.* c^j-.tii' '.t. p.jrt 
of Oie systJ.'fn '.o be sure it \^ n^.ide of durable rndterial*, Effe(,tive I^BC] nil 
SG vjr b,stefT,s so' J or n.anuf ict jred m Florida arp requirtd to be npproved b/ 
F5EC Wre.i yi^ "op JSk to i,ce the FSEC labt^i or the Surv.rnjry Infurnuition 
Sheet, eac^ of wn.ch describpb the collector test re'suits Ful! test reojlts on 
individual collectors are ava.lable at cost from the FSEC Testing Olfice 

The the/nwii performance ratirig shown on the FSEC label and Summar y !n- 
formaton Sheet can be used h/ the consumer to compare different ccile( l- 
or i A .i^t of these ^ atnqs for a ' certified collectors can be obtained f f . . e 
FSr.C Put'- z if farf^at.O'i C** ce ) DHW systems typ'caily operate n tf^e inter- 
na d *te hf> ,t f.'.'^j,'-*- tf.e^e'ii'M ,f t^ n'i is ^-f^at ycu are shopping for corT^Kn e 
intermediate raiif ^t'* ^on t i\n < ^ jn if e either hjnd js a !o;v ttnu'ertituf e 
prcues > b3 corrpare low temper dture rjCtngs if that is the kmd of system 
O > /.ant 



Following are two methods of approximate comparison 

1 Estimate the amount of ( 'rgy delivered per dollar of investment, which 
can be calculated by dividing the Btu/day value shown on the label by the 
total installed cost of the System, then 4«Hittiplying the result by the 
number of collectors 

2 Estimjite how much electricity and money a system using that collector 
Will 5ave This can be done by dividing the k|/day figure by 3 600 to fmd 
the daily energy savings in kilowatt hours, then multiplying that kwh sav- 
ings by the number of collectors and the current price of electricity 
( S/kwh ) to find the approximate c^ily money savings 

The Summary Information Sheet also includes a description of the collector ■ 
and the collector model number Venfy that the collector shown to you is the 
one described on the sheet 

Since a collec^'or's materials and size affect its cost, compare collectors of 
Similar construction and size The other components are relatively standard- 
tied and easily avail themselves to cost comparisons. 



CERTIFICATION 

I I 1 

jttM Oil U\v Srttimi 

100 Niiit Sum 
AffTttvfl USA ocnoi 



THERMAL PERFORMANCE RATING* 



Thcise do not represent minimum or rnox.nujm figures They are p'^uvided 
merely as an illustrdtion of the format of an FSEC label 



Obtain written contracts (or propob^^is) with estimates of total system 
cost including irstallatjon charges Compare the contracts, and do not sign 
one until you are satisfied with what you are buying Ask the seller to include all 
provisions you may have discussed A.th h.m ^^hich you feel are important to 
yjur purchase decision You are entitled under fedferal iaw to examme any 
written warranties offered with the product before you buy it^lf your contract 
states there IS a warranty, or if the dealer tells you there is a written warranty 
available, request a copV Compare the warranties offt»re0 on different 
systems, but beware of inflated and excessive warranty cove^ag€ A lifetime 
warranty is worthless if the business expires before your warranty does 

Request a copy of operating and rpamtenance instructions and be Sure they 
are w.thm your range o^ technical understanding Compare them with those of 
other solar systems for comprehensiveness and simplicity Along with man- 
datory equipment approval by PSEC. vendors will be required to submit opera- 
tion and maintenance nnanuais to FSEC for approval. 
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26. COMPARING SOL^VR COLLECTORS 

OBJECT UT: 0. 72, State reasons j higher pri^ docs not necessarily 

~ " • Miicate better , ality. 

MAT/.RIM^: None 

ACTI VI, TIE S : 

Study the graph showin;^ the performance of two solar collectors. 



> 

3 



3> 



> 
X 



)00 



2bo - 



CnUrctor B Hit^riiy <lfic«^nt mjnuf JClufed w«'h chrome and iron fref gl*Jt 



Collector Q 




~] — 

1000 



1500 



J 

2000 



2ba0 



Collector A was built by Kacie anii her mother. They crmp.ired the 
efficiency of ttieir collector with one that was tested\at the Florid-i Solar 
Energy Center and aadc a graph of the results. 



1. Complete the fol lowing' t<*ble. 



SPI'AR ENtRGY_ IN COLLECTOR A COLLECTOR B 

BT U'S OUT RATIO BTU'S OUT RATIO 

500 100 .20 



2000 



1000 450 .45 

1500 



2. Hake a bar graph comparing the ratio's of the two collectors, Vv^ich 
one is more efficient? 

3. The homemade oollector, A, cost about $3Q0 to build; Collector B cost 
$850. Compare the collectors in terms of cost per delivered Btu, 



Assume a 1600 Btu/sq. tt./day solar day. 

Collector A $/Btu Collector B $/Btu 

4. Which collector is the bt^tter bargain. Explain your choice using your 
calculations. 
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27. EXAIIINING WARRANTIES 



OBJE CT UTS: P, 73 Name some of the basic provisions contained in w<irranlies 
.ind ^^uarantees . 

MATERIALS: Student Handout: Warranties 

Selected equipment and installation guarantees from m.mn f acturers 
and contracting installers. 

ACTIVITIES: 

1» Read the student handout, 

2» Imagine that you are purchasing a solar water heater. Select one based on 
any criterion you choose, such as design, appearance, ct^st, av.. ilabi 1 i ty , 
advertising claims, or other factors. Read the manufacturer's guarantee 
or warranty and answer the following questions: 

a. Is the warranty f ul 1 or limited? 

b. If the warranty is limited, list items not covered. 

c. Wliat IS the period of the warranty? 

d. List obligations the customer must meet, 

e. If any component fails vithin the period of the warranty, v^hat must 
the customer do to obtain warranty service? 

f. Does the manufacturer require that any units be returned to the factory 
or service center for repair if the unit fails (hirm^^ the period of the 
warranty? If so, who pays for shipping? 

g. Does the manufacturer make any claim to indemnify or reimburse the 
purchase for loss if failure of any component in the :.vs^'*m causes: 

(1) Water damage to the residence? 
Physical indury to occupants*^ 

(2) Damage to neighboring property or people'^ 

(0 I nconven ience of expense incurred due to ha v i nt; to ot^ta i n 
substitute equipment while repairs are being made'^ 

(4) Labor costs to make neLej;sary repairs' 

h Are any or all items covered by a pro- rated provision'^ If so, uhM 
it ems and what is the pro- ra te p rovi s i on ^ 

i. What provisions are made for freeze damage to the eqtii[»ment? 

J. What provisions are made for protection against (urr-)^. ^'mi damage? 
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4. Compare the class's answers to part 3 and reassess '^purchases" on basis study 
ot warranties . 

5. Rewrite a warranty to achieve one or more of the following ol)jectives: 

a. Greater clarity or readability. 

b. G. eater solar appeals, 

c. Better consumer protection. 

d. Less ambiguity. 



J 



WARRANTIES 



As With any consumer 
/ • product, the warranty for 

your solar energy system 
\ should be your assurance 
/ \that the manufacturer and 

/ installer stand behind the 

^ System— the terms of the 

' warranty should indicate 

how strongly they will stand 
behind it There are stjte 
and federal warranty laws 
designed to protect you 

The federal warranty lawstipulatesrequirements where a written warranty 
IS made available on a product It defines a written warranty as a written af- 
firmation of fact or a written promise for a specified period of time For ex- 
ample, if your sales contract contaifis a clause which guarantees the installa- 
tion andmaterialsfora year, you have a written warranty This triggers the re- 
quirements of the federal Idw If yuu receive nothing in writing, the product is 
covered by an implied warranty The law does not require that a written war- 
ranty be offered 

Written warranties are differentiated m the federal law as either full or 
limited, and the appropriate designation must appear on the warranty doc- 
ument The full warranty is presumably better because it provides for the 
following 

— A defective product will be fixed (or replaced) free, including i emovai and 
reinstdUdtiun tf recessary 

— The product will be fixed withm a reasonable ttme after you complain 

— You Will rot hc3,'C !:o do anyUrng unreaso^^able to qet warranty service 
J (such as shipping the collector back to the factory) 

— The warrarty iS good for anyone who owns the product during the war- 
ranty per'cd 

— If the predict can't be fixed (or ha^^n t been after a r uasofitjble number of 
tries) you qet v^ur cht- ue of a new product or a re*und 

A ^u l Ac'jrf anty does 'vjt ' ecesba.' y cover the eniir e product Th,s If. a cru- 
c»ai Dc-nt n the solar » ysteni pLrchnse. since the four nia/jr components art? 
'■^uhj'^cl to /.arrant, A produ t can ca^r / more than one .-.r.tien warrar ty and 
f'l.i/ ^ ivAi a tu'i .-.n'TriMr,' { n ( ';fi r unrni and a \v \ \ti u.a'ity cri t.1 e 
o*^«.'rs Mi'-t I n'^ T '/ )ffl//.r!' t s each \^.c''rrjr,t.y cover', antj Afto 
ar vjfact'^r t'T ,r>sta' e' ' ib rMsj\;n'. L'e *or the »\arrani/ 

Tf e i'n .ed Aa^-.ifty [Tu.'if^j*: 'e p^ote'' t.Ofi than the full v\<3rr jn.ty For ex - 
arrp'" a tn^. tni Jrf.miy ^^i^y 

— Cover only p i^tS not IJt.'or 

— Alio A cnly 3 prn-rjla ref^rd on Cr^d.t 

— Rrqu re »cu to rpt a M^avy prodiiCt to t^.e stcrr for service 

— Co,rf on tf5(» fif'^t Di.' ha'.er 

— Cr'ar'jp *or r a-' J ' g 
Peg ir(3'.>ss of \ cat the won artt^ is labelled and how the provisions read the 
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consumer should still be cautious--find (^ut how long the vendor has been doing 
business and how he plans to back up ohe warranty Beware of inflated war- 
ranties which promise everything, forever 

The implied warranty comes automatically with every sale even though it is 
not written out First, the product you buy must be fit for its ordtnary purpose 
--e g . a solar water heater must heat your water Second, if you buy a product 
relying on the seller's advice that it can be used for a special purpose, then this 
acjvico m.iy create ii warranty However, all implied warranties may be avoided 
by the seller if he states that no warranty is given- i e . you buy it "as is "This is 
unacceptable m a solar transaction Ask for at least a one- year warranty on 
the installation qf the system in addition to any product warranties offered. 



The contract should m- 
wmtmm^ cludc a description of the 

Tli C System and components. 

gj[\L[rg COWTRACT including make and model 

number (and sizes where 
appropriate) If the con- 
tract makes any promises 
with respecL to warranty, 
make sure you have receiv* 
ed a copy of the v^arranty or 
. -formation (such as a reg- 
istration card) on how to 
obtairi it Avoid full payment in aovance or before the system has been opera- 
tional for a specific per.od bv setting cut a payment schedule m the contract 

In Florida, when the sales contract is stgned away from the seller's place of 
business or involves a series of payrTients. a three-day cooling off period is per- 
muted A clause to this effect must be placed conspicuously m the contract 

ifu 'ude a w/ itten statefiient m the ccntract stating that Ihe company will 
re-U'Ond to warranty calls v.iLhm 10 days 



STUUI^T HANDOUT 
/ 



LIMITED WARRANTY — GULF THERMAL CORP., 
BOX 1273 • SARASOTA, FL. 3357S • [EIS] 9B7-010B 



Gu'f ThermBl Corporation wBrrdnt'^. m*^ CQllecton , bo mr,nuf dCtured to h i istan- 
card with f.r^t rommf^rcal qrcicJPS of mntenoli^ from rr-l.^jbln sQU^ces ust^d through- 
oor. Eac'^ parol <s pres«~.ure tested prior to ehipnnent. 

F-^r fj perorl of five years fronn tfie date of mntrjltcaion, Cu\f Thermnl wul rf^p^-r or 
^c;Vnce ony (Mective p^rtB ir^cluJing thf-3 ob'-.nrber p'ntR surfncfj except 0-3 dr'tai'.:d m 
tl-e fo{;ow ^vj paragraph wht:tre eiuch defocC »R the? result of manutuctunng error m- 
c'udng cc^.t of labor. n->ateria''^. m^^.tafation and shipnn* ,t to instoHaLJon -,it:e withm the 
Continental US Dort of embarkation for ovprscas S'te^s 

vyhen black chr^^me on n'ckel surface ib i^pnc.f.ed. Gulf Thermal warront.s thn process 
to ^ove hf^en performed m a workmanlike mrinner m accordance with b^^ect industry 
prH^-**'re by Olyrnpic Platmg Company. Canton, Ohio As there ar-u not yot AS TM -tc3n- 
rta-^'-ls e'-»UtblibiVid for ::.alar application of the finish, Olymptc nnd thor^efore Gulf Ther- 
mai are unable to iQt»ue u warranty on dur-ability or range of continuing performance. 

Gu'f R^ermal coi!pctor-s are not warrantGd agomst Qloh,s breakage, damage due to 
'•^eez pg or izopper damage dutn to unarceptnhie trano^er fluid, In open systems water 
hcjv.ng a ph between 9 -4 and 7 Q is acceptable In closed systems, original fluid and any 
— .a^fL .-r^ flu.d -^hojld consist of a mixture of Pr-estooe II R manufactured by Umun Car- 
t Ce Corporaton. or equivalf=»nt product contnining the noc««««ry inhibitora and 
Cs^\ -^d w.Btt-r if avri'iabif?. otherw '^c waLer testing from 3 ^ to 7*0 ph ^ho mixture 
D'-rno'^t z-^s. <=:hould be as spr?cified on the contaner for tfie cl.matic area 

T^e corrpany's llabt^^y under this warranty shall be ended in the nvnnt of brenkdown of 
t-.e pane! due to improper- installation, regiazmg. failure to replace brokers gl^ss 
O'-Cf^ptly other- brea-h of the enclosure acow^nq f-e intrusion of excesi^tv^i mo^s- 
t ^rf> or crier ftjreign material 

m t«-«> event of breakdown du^ to corroson of tf.e coppor t'ow tubes when transfer 
f u-d has been b^, . jpt^cible f=^s above defined. Gulf Thermal warr-onts for the f.rst year 
B'trtr completion of mstaiiatton all co^ts of prjrts and labor required to remody the 
nnU-zz ir^rjuding replacement of the absorber picjte it nece^.r^ary For the next four^ l^) 
,Ma^3 Gulf Thermal w.!l deliver ro the r.ite all parts needed to remedy the rlr.feL^t m- 
c'l.d-ng a replacement absorber plate or entire r-»ew cotiector if necessary 

Tr. s warranty goes A/.th t^ collector ar^d is unof ferterj by c'-.an::)e of owno' ■ /-.p Con- 
Lenuent'ai d.'imnf^-, > roT.* of failure of thiG ccjHector a-e not warranted 

Tms warrnnty g»ve^ , ou l pecif.c lega' rights, and you may also hav^^ other ngh--, which 
var/ 'ram -.tare to ^tote In order to obtain perf orman^'O on any of the above wcjrran- 
t/ Qb'qatiof^^. or shou'd you have an unr.ni yed prob'em concerning any Gulf Th.--rrr,al 
^:"oc3'.:t. p'rise wrire or ran collect the unde'-5/gned 



GULF THERMAL 
CORPORATION 




DucJlpy Slocijm 
Pres'dent 



P. O Box 1273 • Sarasr^a, Florida 33578 • (813) 9''>7-0106 
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28. SOLAR INSURANCE 

OBJECTUX: S. 79. Define insurance as the purchase of protection 

against loss. 

MATERIALS: Student Handout: Checklist for Low Insurance Risk Solar 
" Water Heaters 

.ACTIVITIES: 

1. Define insurance, loss, and risk with the students. Ask thoin to list 
examples of each concept. 

2. Read the Handout *^Insurance Costs." 

3. Using a sample, tell what homeowners insurance is. 

4. Case situations: 

a. installed a $3000 solar hot water heater, 

b. their home's value increased by $3000 to $58,000, 

c. average repairs on the solar hot water heater are $15 per year. 

d. Should they buy increased homeowner's insurance? Why? Why not? 

5^ Using the handout as a reference, call a local insurance agent and find 

out what questions a homeowner Would be asked when seeking insurance coverage 
for a splar water system. 
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STUDENT HANDOUT 



INSURANCE COSTS 

A mini-survey of insurance companies in Florida revealed no objections 
to insuring homes vith solar energy installations. Solar-equipped homes 
are covered under standard homeowner policies without special exclusions or 
rate adjustments. The systems are insured as part of the home, with a 
premiuh. reflecting the increased replacement cost of the structure. The 
premium increa:;e is small, usujlly .ihout $10 to $15 per year or less than 1 
percent ot the initial system cost, 

CHECKLIST FOR LOW INSURANCE RISK SOLAR WATER HEATERS 



YES NO 

1. BUILDING IS STRUCTURALLY SOUND FOR SOLAR SYSTEM, 

(Is roof capable of supporting collector weight?) 

2. THE SIZE OF THE SOLAR SYSTME IS APPROPRIATE FOR 

THE BUILDING. 

(Oversizing is as bad as undersizing. ) 

3. COLLECTOR MATERIALS ARE FIRE RESISTANT. 

(Some types of insulation and gasket materials 

are not suitable for high temperature applications.) 

4. COLLECTOR M.\TERIALS ARE DURABLE. 

(High quality materials should be used to ensure 

a long working life for the system.) 

5. POTENTIAL DAMAGE FROM LEAKS IN COLLECTOR IS 

MINIMAL. _ _ 

(Quality control in manufacture is an important 
e 1 ement . ) 

6. CATCH BASIN FOR ANTIFREEZE LEAKS FROM COLLECTORS 

PROVIDED (IF APPLICABLE). 

(Certain transfer fluids may either weaken 

roofing materials or cause discoloration.) 

7. GKOUND-MOUNTED COLLECTORS ARE PROTECTED TO MINIMIZE 
PERSONAL INJURY. 

(Injury from metal surfaces or cuts from broken 

glass can be avoided by proper siting and protection.) 

8. P(JTKNTIAL FOR VANDALISM IS MINIMAL. 

(It IS a poor idea to mount collectors in a 

h igh-traf f ic area . ) 



ERLC 



DRAIN.AGE IS PROVIDED NEAR STORAGE TANK. 

(For protection from undetected leaks, drainage 

should be provided.) 
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10. HAZ.VRDS FOR PERSONAL INJURY AROUND STORiXGE L\NKS 
ARE MINIM/\L. 

(Storage containers should be adequately insulated 
to retain heat and prevent burns. They should not 
obstruct ingress and egress.) 

11. PRESSURE RELIEF DEVICE FOR STORi\GE TANK IS 
PROVIDED. 

(A pressure relief valve must be included.) 

12. UL OR OTHER APPROVED EQUIPMENT IS INSTALLED. 
(Pumps, etc. shoul<< be UL-approved. ) 

13. ELKCTKICAL SYSTEMS WiRE INSPECTED OR APPROVED 
BY A LICENSED OFFICIAL. 

(In most jurisdictions, llOV wiring <md 
connection to the potable water supply must be 
done by a licensed contractor and inspected.) 

U. EXPOSED PIPES ON DliW SYSTEMS ARE INSULATED AND/OR 
GUARDED TO MINIMIZE POSSIBILITY OF PERSONAL 
INJURY. 

(Adequate insulation will prevent burns and 
increase sys*,em efficiency.) 



I 
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29. TAX CRKDITS 



OBJECT I VKS: T. 82. Define taxe s as money paid by individuals and businesses 
to local, state or national governments to pay for goods 
and services. / 



M.VrEKTALS: Student Handout: Taxt^s and Energy Conservation • 
ACTI VI TIES: 

1. Review the concept of taxes as resources paid to the government 
(local, state, federal) for '^services." Then, raise the question of 
"t<jx credits*' --What are they? 

2. Have students call the toll free Internal Revenue Service niiinber for 
tht'ir area^-to get information on energy tax credits. Thc?y might wish 
to visit the local IRS office. 

Examine the forms for the two kinds of tax credit: solar applications 
an(i energy conserved t i on . Remind students thai this is applicable to 
ffMleral incom e taxe s (not local and state). Have them compute tiie tax 
credit on $300 worta of insulation and a $2800 solar water heater for a 
home . 

i Abk if the added insulation and the soiar collector will mean a) added 
5. lies tax to be paid this year and/or b) added local taxes on their 
home (real estate taxes). Assume .that the home is assesb^nl for 
$59,000. Have the students read the student handout: Taxes and Energy 
Conservat ion . 

4. Show students how state and federal tax policy is used for MnRE TH.-VN 

RE\TN'UE--it is a way to alter customer behavior (or at least to try to do so.). 



T. 83. Define government regula t ions as rules of conduct for 
consumers Snd producers. 




T. 84. Identify kinds of taxes individuals may be requited 
to pay. 
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STUDENT H/\iNDoOT 

TAXES AND ENERGY. CONSERVATION 

Ft^^leral Tcix ^'l^^ilEl f 

The federal governnent provides energy income tdx credit^ for both resi- 
dential and commercial installations as a result of the National Energy Act 
of 1978 and 1980 amendments to that act. The Internal Revenue Service 
.i!ministers the program and determines equipment eligibility. Specific 
information on residential credits may he 'found in IRS Publication 903; 
information on business credits is in Publication 592. The following "are 
brief descriptions of the three types of credit: 

R^*s» idential Renewable Energy credits (non-refundable) apply to • 
new or retrofit installations made on a principal residence 
between January 1, 1980, and December 31, 1985. Any credit in 
extess of liability may be carried forward to suc;feeding tax 
years, through 1987. Solar, wind, or geothermal equLpment used 
to provide heating, cooling, hot water, or electricity in a 
dwelling is eligible. Pool heating, heat pumps, and leased 
systems do not qualify. The credit amounts to 40 percent of 
up to $10,000 (a maximum credit of $A,000) invested in «iualified 
active or passive, homebuilt or commercial systems. Passive 
systems serving a s i .$»n i f i rant structural function are not eligible, 
with the exception of collectors installed as part of a roof. 
Table A sliows the very significant effect of federal income tax 
* credits on solar system costs. 

2) Residenti al E nergy Cons er vat ion credits (non-refundable) are 
provided for investments in Uisulation, caulking, weatlu'r < 
stripping, modified flue openings, storm Or thermal doors iind 
window, automatic furnace ignition systems, clock thermos fa ts , 
etc. The credit amounts to 15 percent of the fir^t $2,000 

(a maximum credit of $300) invested m qualified cijuipinent 
between April 20, 1977, and Deccjnber 31, 1985. Only existing 
dwellings (those in existence on April 20, 1977) are eligible, 
and they must serve as the taxpayer*s principal residence. 

3) Business Energy credits apply to new or retrofit solar or uind 
energy installations made between January 1, 1980, ,\xn\ D*»cember 31, 
1985, to provide heating, cooling, hot water, or mdustiial process 
heat in a structure. This credit is not available to utilities. 
Qualified active systems are eligible tor a 15 percent l.ix credit. 
An additional 10 percent mvestuKiit credit is available for certain 
process heating applications, effecting a total 25 prrt e'lit tax 

c red it . 
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TABLE I 

F.ffrct of Fcilcral Income Tax Credit? on Solar System Costs 

Svstcm Cost fjl'IC^'^-^J^'Pi'-^Iil'liA t.ffoctivc Cost 

5 500 $ 200 S 300 

600 
90p 
1,200 
1 ,800 
3,000 
6,000 
16,000 



500 


$ 200 


1,000 


400 


l.SOO 


600 


2,000 


800 


3,000 


1,200 


5,000 


2,000 


10,000 


4,000 


20,000 


4,000 



Taxpayers wliose principal resnitMice^ is a cuiidomi mum , cooperative or 
apartment are eligible for the residential renewable energy cr»*(1it. If the 
system is purchased individually, (i.e., independently of a condommiuxn 
association, tenants association, or one or <fn(^e neighbors), the t.ixpayer is 
eligible for the entire credit. If the system is purchased jointly or through 
an issoc i.ition, the expenditure must be prorated to each unit <in<i the credit 
t iken oo the prorated expenditure. 

If a solar system is financed, tlie interest paid on the loan is deductible 
trom adjusted gross income (IRS Form 1040), which reduces an iiidividual's tax 
rate aiid, therefore, reduces the amount of tax paid. Appropriate drductions 
s>h6ix\The included m any economic cash flow analysis. 

\ ^ ' ' 

State Ta)^ S«ivings ^ 

The statf of Florida has enacted two solar tax incentives: 

1) Sales Tax KxemptijAn: Solar systems .irid reiju i s i te ha rd^ i ' used for 
space lieating or cooling, domestic hot water, oi pool luvjting md , 
the cost of labor associated with their installation arr cxpnipt t roin 
the U percent sJLate sales tax. "Hardware" uiciudes the pipirig 
conneiting tank to collector^, .md the ne^es s i ry va 1 v-s , v^nts, etc. 
It <loes_j'ca extend to the pjiping running from th^ tank to the hot 
water-taps, or piping not used m a solar system. 1 he Tlorula 
Department of Revenue has developed an audit torm wliuh t'Mjuiies 
the purchaser-* to atfirm that the merchandise pur* liir.r^ v. i 1 1 be 
used exclusively in a solar syst^^m. Iht* law is rtt'uti.e tliiou>;b 
lun^ ^0, 1984. Besides solar systems, other e(|inpni-ut 'lii'.il'le 
for the sales tax exemption uicludes waste heat I'M-iv^t*^ unit'-., 
heat pump water heaters, air conditioning unit-, with Kl H values 
greater that 10. 0, and heat pt:r[)s with F.KH greater tliat 10.0 ,ifid 
C<^P greater than 2.8. 
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1) Propel ty Ta x Exemption: A 1980 constitutional amendment authorizes 
a property tax exemption for solar and other **renrv,ablc energy" 
aevices (defined to include high eftjr:ency heat pumps, water heater 
heat pumps, and waste heat lecovery units). The law piovides thr^e 
methods for determining the amount of t-xemption. it n,ust be the 
Ifsser of: . , 

1) The assessed value of the property on whuh the d- vice is 
installed, less any other autliori/ed cxt-mptions (*• , 
$bO,nOO i»sse.ssed value oi litmc h'.ss 000 hnint ^ tf.i i 
^ exemption gives reneuahR* exemption, it less than { J-) and 
^ ' * (J) below, of $53,000). 

/S^ 2) Original cost ot devi».e, including i usta I i .i 1 1 on , tut ex- 

eluding cost of replaeing property ren^oved oi i:n;)i"vcd m 
the course of installation (e.y^., a solar domer.tic hot 
w^ter system installe<I at rosl of.$J,000; the coi^t of 
removing existing hot water tank is afi extrj $10^'^, ^^at is 
not included; the r<'nfwahle exenptivu, it tr.tn {D ,ind 

(J), IS $2,000). 

3) Eight percent of a: sr-ssrd value ji h.^rre i TuTtMl i a e ly Iwl^iJ^'n^ 
installation (e.g , $60,000 huuse v. 1 1 h S^.Owu , , > ,u :,.ftVn/ 
jdded, incre.iamg j-.sebsed v.ilur to VO-Z'^'O- Ki;:hr pe:(<^t 

nf St, 2, 0(10 •'(JU,1]S >^,* -^O, uhl'.h Uill th- l-U,^.iV\o 

exemi'tion It less than (1) ol 1^).^ 

In the ex.jmple given, l-he rxefuptu>n u...i]ld be $2/^00, lie ir.slil Ltd ^t 
of ih*^ system. This will be the rr.-st fretjiu'nt ^^^^urx^inr 

The intent of the legislation was to fi\sure pi.t^'iliii j .*i hji i^ ut 
solar equipment th^t the dfuisiion to " '^\o swljr" wo.jld luU \u tei-w th,'ii 
property taxes. In a^^tual practice, houe\er, t'". pr<n*erty i-.'^Uii-'Ts havt; 
\ilued the solar sy:item in the pr,fperty .isst-.M",* nt Pie'../i'ly, ' nv ^^jlir 
systfin WMild have to be nulude*! ui the a:>:.f 'A^rrA hrl^f^t- • • |t:;«„n w, .Id 

be .illoued. The new lav will ri.^ 'i^ubt I'h t:u»' i;;:.* -^l ^.nis n>; 

solar to be value'i and .ub,^r.pw i;t iy t^xt-inplt* i 

The »'Xefnption wij,! be idn>i ru ^ t e red 4hi'..^h ^ .w:t\ I'-rlv > ;» r i i ^ - r 

For in it^tuiatr f**;tifr.ile r{ f he so.pt i )ri ' i, :t:\ \c\ i\ . ii 1 . • : 1 * * m I . , 
and information -n filing for the eAfptj-u. i w t •.•^>ur ; * \i • : t ist t \. 
office. 

F.li*:ible e^^u i p'nrnt nu'.t ht' ir-.tillfd f^'l-^'-d 'I'.^.wv. I ^ k;.d 
t r ■ h » • f X '^ni p ? 1 • : I . it V* *. 1 1 \fC Villi * • • r 10 
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STUDENT HANDOUT 



INSURANCE COSTS 



Aiiiai*tuivey of insurance conpaniet in Florida revealed no objections 
to insuring hones with solar energy installations. Solar-equipped homes 
are covered under standard homedwner policies without special exclusions or 
rate adjustaents. The systems at( insured as part of the home, with a 
premium reflecting the increased replacement cost of the structure. The 
premium increase is small, usually about $10 to $15 per year or less than 1 
percent of the iaitia? system cost. 

CHECKLIST FOR LOW INSURANCE RISK SOLAR WATER HEATERS 



YES NO 

1/ BUILDING IS STRUCTURALLY SOUND FOR SOLAR SYSTEM. 

(Is roof capable of supporting collector weight?) 

2. THE SIZE OF THE SOLAR SYSTME IS APPROPRIATE FOR 

THE BUILDING. - 

(Oversizing is as bad as undersizing. ) 

3. COLLECTOR MATERIALS ARE FIRE RESISTANT. 

(Some types of insulatioa and gasket materials 

are not suitable for high temperature applications.) 

4. COLLECTOR MATERIALS ARE DURABLE. 

(High quality materials should' be used to ensure 

a long working life for the system.) 

5. POTENTIAL DAMAGE FROM LEAKS IN COLLECTOR IS 

MINIMAL. 

(Quality control in manufacture is an important 
element.) 

6. CATCH BASIN FOR ANTIFREEZE LEAKS FROM COLLECTORS 

PROVIDED (IF APPLICABLE). 

(Certain transfer fluids may either weaken 
roofing materials ot cause discoloration.) 

7. GROUND-MOUNTED COLLECTORS ARE PROTECTED TO MINIMIZE 

PERSONAL INJURY. 

(Injury from metal surfaces or cuts from broken 

glass can be avoided by proper siting and protection.) 

8. POTENTIAL FOR VANDALISM IS MINIMAL. 

(It is a poor idea to mount collectors in a 

high-traffic ^rea.) 

9. DRAINAGE IS PROVIDED NEAR STORAGE TANK. 

(For protection from undetected leaks , drainage 

should be provided.) 
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30. GOVERWENT REGULATION 

OBJECTIVES : T. 83. Define government reguUtions as rules of conduct 
for consumers and producers. 

T. 85. Define regulatory agencies as appointed or elected 
groups of individuals who are responsible for preparing and 
administering government regulations. 

MATERIALS ; Student Handout: Consumer Complaint Form 
Sensible Solar System Selection 

ACTIVITIES : 

1. What is government regulation? Explain the following to students: In. 
the American economy the questions of what to produce, bow to produce 
it, and how to share it are not left exclusively to free market 
forces. In our mixed economy , government plays a key role. Government 
influences the allocation of resources in several ways. Control over 
the production of some goods and services (such as national defense , 
highways and justice) has been removed from the private sector and 
placed in the public sector where government tiakes the important 
decisions. Government also intervenes in many markets with regula* 
tions and controls with the intest to improve upon the results pro- 
duced by the free play of market forces. Examples are public utility^ 
regulation, tariffs, minimum wage laws, and antipollution and safety 
requirements. Finally, through its taxing and spending activities, 
government shifts control over resources from private bands to the 
public, and it also redistributes income among individuals through 
transfer payments. These activities influence what and how much will 
be produced, how it will be produced, and how it will be shared or 
used. 

2. Discuss with students what they think the government ought to do in 
each of the following cases: 

a. Mary and Harry, now retired in Ft. Myers, buy a $15,000 solar 

water heating system which will last '%0 years." They are 70 years old 
and think that th^ salesperson mislead them. 

b. Sally and Bill bought a solar pool heater and it never worked 
properly. They are quite unhappy. 

c. Carl and Tom bought a solar water heater. The plumber left their 
roof f mess and it now leaks. 

d. ABC Collectors, Inc. told Tom that their collector would provide 
95% of his hot water needs. It didn't. He is angry after 
spending $2,800.00. 

3. Have students read the handouts. Is solar collector certification 
a necessary and proper function for government? Why? Why not? 



"1 



4.. Tell students that the Florida Department of Professional .Regulation 
licenses building contractors and subcontractors. To get a license, a 
builder must pass a State examine which has solar energy questions on 
it. Is this a necessary axid proper function of government? Why? Why 
not? 

5. The Florida Division of Consumer Services in Tallahassee distributes 
material and receives complaints about solar energy matters. Read the 
brochure and the complaint form. Is this a necessary and prop**r 
function of government? Why? Why not? 

6. Check with your county commission to see what local regulations and 
regulatory agencies operate in the solar energy field (e.g., building , 
code inspectors' office, consumer protection office, etc) 

7. Design a simplified complaint form that could be used to investigate 
problems with solar equipment. 
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How Can I Protect Myself From Unscrupulous 
Solar Energy Equipment Salesmen and 
Poor Quality Systems? 

in a relatively new and^fast-growtng i.elo !.K^• sola* energy 
there r^ay be a lew dishonest l.rms Ask (he equ.pneni 
fnTZ": ' °' ""^ •^'^'^ Also checK 

le^ nr,oMlV^"'""°" ^"^ '"s'^"er .s 

rf f». ^ H ! ^""""'y '^'"••'ecJ and read .1 

irsialler and ono Irom the solar manulacturer 
Cost-elrect,veness and reliability are prime concerns when 

IZTJ ," if ""'^"'^•s a stale-mandateS 

program ol collector testing and cert.licat.on 

r^l^.T,^l^,^ ''°V°^ °' '"'o^^^a Should bear the 
rarnoM S^ " ''JT '''9"^* perlormance 
t12 J? 9'ven and the mKldle rating, marked Intermediate 
Temperature- should be used to compare collectors lor 
domestic water heating Buy a certilied collector supplying the 

o%'^pr''*ir'''^''"^» ^"^ '^""^^ °""5'«"ecJ cost 
A list ol FSEC-cenilied collectors ano their ratings can be 
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MANUFACrUlKOir 
MiAudcturir t Nami 
Streit Addrisi 
City State ind Zip CMt 
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mUMAl PEftFOftMANC£ HATiNGS' 

^ nT^'n'r*' ^ lilOO kJ/d. I/WO 8 t /d i 

H.9h Temp itOO C ?l? f| I 300 kJ/d,; I eoo Blu/d" ' 

'« lllumtd stmdirl tfiy Iff Fltridi 



oblaineo free ol charge Irom the FSEC Public Inlormation 

In the near luture, FSEC will conduct a stale-mandated 
program ol standards promulgated lor solar domestic hoi 
water and solar swimming pool healing systems. ; will be up to 
the building inspectors and local code ollicials to enlorce 
these standards and ensure that solar installations meet the 
^t)bL Standards For more inlormation contaci the FSEC 
Standards Ollice 



GROSS COU£CTOM«A ?66lffl' |?B93tl'| 
COVEHPLATf Afta ? 704 |?9 10 111 
COUfCrOU LENGTH ? I|| m (7i8lt) 
COUfCrOB WIDTH !??9m M03M1 
COLLECTOR WEIGHT 5?3itg |IIG3l&| 
fLUlO CAPACITY 79 L |?09gil| 
«EC ELOWHATE l9LiqurdmL/i )0 S gpm| 
WAX OPEMTINC mmnt 127 kPi m QU%\ 
MAX lOAO WIN0l6?8Pi |34p,r| 

f IClENCr lASHHAE 93 77 or 96 aO| 

SLOPE 546 „^'"Wn4 . \ 

INCIOENT ANGLE MOOlflEB AXIS I 005 AXIS? H/k 
USE HESTHlcnONS noni 



Figure One 
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SENSK^LE SOLAR .S^ SIT.M SELECTION 

If ihcic IS one inj'MClcr»Mh consumers have in 
common, it i>thc JcMrc u> -ii .»nc*s money's worth 
on J commcrcJi^l transjwtKMi. In ihe sol.u field, there 
are four main obstacles in 4,iti .1\ «ng this all import;»nt 
rbjeCtivc: 

K The consumer's own lack of knowledge and 
mcxpcrlencc i this fit'ld. 

2. Manufacturers who uninlcntionally build shoddy 
products.and who arc loo (ncrenthusiastic about 
their products. 

3. Dealers who unintcniion*lly msull the system 
incorrectly. 

4. Deliberate fraud and misrcpn^enla»ion. 

The best weapon ag-iinsl all tour is for you to 
recognize your own limitations and to rely upon 
competent engineering counsel Here are some steps 
you can lake to insure thai you get your money's 
worth in a solar system. 

Ask for proof that the product will perform as 
advertised. The proof could come from an 
independent laboratory or a university. You 
should have the report itself, not what the 
manufacturer states the report claims. 

Examine the warranty carefully. Remember that 
according to the law, the manufacturer must state 
that the warranty is full or limited. If it is limited, 
know what the limitations are. How long docs the 
warranty last? Are parts, service, and labor 
covered? Who will provide the service' Does the 
equipment have to be sent back to the manufac- 
turer for repairs? Make :>ure you understand the 
terms of tlie warranty before you buy. Ask the 
seller what financial arrangements, such as an 
escrow account, have been made to honor the 
warranties. 

Solar components are like stereo components - 
some work well together, others don't If the 
system you are purchasing is not sold as a single 
package by one manufacturer, then you should 
obuin assurance that the seller has had the 
professional experience of choosing properly. 



Ask the nmn or wonun ^ho owns one. Ask the 
seller lor a list of previous purchasers and their 
addresvcs, and then ask ihc owners about their 
experiences. 

Be careful of sellers who use Post Office box 
numbirs. Though many legitimate businesses use 
these outlets as a convenient way to receive bills 
and orders, a commcn Uctic of the flybynight 
artist is to use a Post Office box number, operate 
a territory until the law starts closing in, then 
move and take a name m a new territory. Find 
out from the seller where his place of business is, 
how long he has been theri, and ask for his 
financial references. The installer should be 
bof>ded, insured, licensed, and have t building 
permit. 

5e sure you will know specifically who will 
service the solor system if something goes wrong. 
Don't settle for a respt^nse that any plumber or 
handyman will do. 

[}on*t try a do-it-yourself kit, unless you really 
have a very solid background as a handyman. One 
01 two mistakes could make a system inoperable 
and you will have no one to blame but yourself. 

Remember that what counts with a solar system 
is the amount of BTU's delivered for the final end 
use of the system, and that this amount can 
fluctuate widely. A good guide to performance is 
whether the season is typical or atypical. If it is 
typical, and your energy use patterns haven't 
changed, then the savings projections may have 
been inaccurate. 

If the seller makes verbal claims that are not 
reflected in the literature handed out, ask him to 
write those claims down, and to sign his name to 
it. Compare wliat he said with what he wrote. 
Save that statement 

♦* Beware of simplistic claims. They generally hnc a 
catch "This solar system will handle up !n^0% 
of your heating needs'* may only apply to hurres 
that have extravagant msul.nion 
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CONSUMER COMPLAINT FORM / 
(Please print or type) 



(Date) (Full name of person filing complaint) 

Your Home Address: ^ Telephone:,^ ^ — 

(street) (area code-number) 

(city) (state) (zip code) 

Your Business Address; Telephone ^ 

(Employed by) (area code-number) 

(city) (state) ! (zip code) 

I wish to complain about the following company or person: 



(company name ) 

Telephone : 



(area code-number) 

Address : , - 

(street) (city) (state) (zip code) 

Product or service involved^: . 



List all company representatives with whom you have had contact: 



Did you complain to the company? When? 



DID YOU SIGN ANY PAPERS? . DATE? . 

(IT SO, ATTACH COPIES, OR SEND ORIGINALS FOR US TO COPY AND RETURN TO YOU.) 

Have you contacted a private attorney? If so, give his name and 

his address: 



Explain your complaint fully, giving events in the order in which they 
happened, if possible. (Use additional sheets if necessary.) 



ij (over) 



If your complaint relates to false advertising or deceptive trade practices, 
indicate when and where the product or service was advertised. (If possible, 
attach a copy of the advertisement.) 



What would satisfy your complaint? 



Are you under 18 years of age? i — 

May a copy of this complaint be sent to the party complained about? 

I wish to file this complaint with your office. I understand that your 
office does not conduct litigation for individuals in matters which involve 
purely private controversies. I am, however, filing this complaint to 
notify your office of the activities of this party and for any other 
assistance you may be able to render. 



(Signature of Person Filing Complaint) 



RETURN COMPLETED COMPLAINT FORM TO : 

Florida Department of Agriculture & Consumer Services 
Division of Consumer Services 
The Mayo Building 
Tallahassee, Florida 32304 
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31. HOW CAN UWS AFFECT A DECISION TO INVEST? 

OBJECTIVE : T. 87. Narte some different kinds of goods and services provided by 

local» state and natio^nal governments. 

Students should be able to: 

Identify government actions that encourage (or, if you turn it 
around, discourage) private business investment. In this lesson 
students stuJy the effects various governmental actions may have 
on investment oecisions. In a modified market economy investment 
decisions are based primarily on the anticipation, of profits. 
Government cannot order that investments be made. But there are 4 
a number of ways government can encourage private business invest- 
ment. This lesson is designed to illustrate some of these ways. 

Evaluate some of the costs and benefits of government actions on 
business ventures. 

MATERIALS: Student Handout: "Wliich Government Actioji Would Encour<Tge Private 
Investment? Which Would Not?** 

.A CTIVITIES : 

1. We suggest plunging directly into the lesson by asking the class to respond 
to these questions: 

a. Why doesn't the government just take on the responsibility for the 
development and production of energy? 

(Student answers will vdry. You might want to point out that in 
a modified market economy such as the United States, the consumer 
ultimately determines what is to be produced. Firms respond to con- 
sumer demands and try to influence consumer demand through^ advertising, 
etc. They then determine how to produce and for whom. However, the 
government can prohibit certain actions, regulate others, nnd encourage 
^ still others. Only in times of national emergencies may the government 
take over private businesses, and then only lor the length of the 
emergency. ) 

b. Wliy might the government have different goals for energy development 
than private business firms? 

(The government may not be as directly interested in profits to be 
made. It may have the interests of the general public or of special 
interest groups more in mind than would private businesses). 

c. Is a secure supply of energy for the nation the responsibility of 
government? On what authority is government based? Explain. 



Source: National Science Teachers Association 



ERIC •lOJ 



(All government action must ultimately be based on the *Constitu^ 
tion. In the Preamble, the government is given the responsibility 
for providing for the ••common defense," "insuring the blessings of 
liberty for ourselves and oxtt posterity/* and "providing for the 
general welfare." These stipulations, plus the interstate commerce 
clause, give government the power to do for people what they cannot 
do for themselves.). Ask: Why might government be concerned about 
having adequate energy for our needs? What arc the consequences of 
an energy .shortage? And ask:. Are there different philosophies on 
the role of government in the U.S. economy? Discuss. 

Distribute copies of the handout, "Wliich Government 
Action Would Encourage Private Investment? Which Would Not?" Have 
students check the appropriate column. After they have finished 
marking their choices, discuss their answers. The following paragraphs 
may serve to help guide the discussion: 

With a tax credit, a firm or individual determines the amount of taxes 
owed the government, and then deducts a prescribed amount, called a tax 
credit. At present, 40 percent of the first $10,000 spent on solar equip- 
ment for a maximum of $4,000 can be deducted from the income tax. While 
tax credits benefit people who install solar heating, otlier taxes mav have 
to be raised to make up for the tax loss. In effect, a redistribution of 
money takes place. Would X 

Unless it can expect to make a profit in the long run, a firm will not 
invest its money. If, for example, the price of fossil energy is kept low, 
the cost of producing energy from new or marginal energy sources will probably 
far exceed any expected profits to-be made for a long time to come. Firms . 
will be unlikely to invest in nfcw energy production under such circumstances. 
Gas companies have long argued that allowing the price of gas to adjust to 
supply-demand equilibrium prices will induce companie^s to produce more gas. 
An increase in the price of energy, while it may increase supply, usually 
also means that the consumer roust pay more. Would Not X 

A tax on profits can have a negative effect on the decision to invest 
in energy. The difficulty for government in taxing profits is to determine 
the difference between excess or windfall profits and profits necessary to 
encQurage investment. Government taxing policies must not be a dii incentive 
to investment. Would Not X 

If the government leases its land to the energy industries at a low 
price, investment is encouraged. A low lease price, however, reduces 
potential government income. Some argue that this is an unfair or un- 
necessary "gift" to the firms. However, without a lew price, firms may 
not bid ♦)r the land and the energy may remain undeveloped. Development 
of energy sources on government land may compete with the use of this^ land 
for recreational or environmental protection purposes. Would X 

Banks make loans only if they expect to get paid back. Some energy 
development operations are high risk enterprises. Banks have been reluc- 
tant to make loans or have done so only at high interest rates, biit 
government guarantee might induce banks to make capital available for 



. ^energy* development at a Idwcr cost» It the banks divert their limited 
capital to energy investments » however ^ a scarcity of capital for otner 
investment needs may occur. Would X 

There is little profit in the early stages of research aud develop- 
ment. By supporting experimental and prototype work, thf governmcrit can 
encourage the growth of new technologies and industries. Businesses and 
universities bid for government contracts. However , any increesse in 
government expenditure can result in increased taxes for all. Will Not 
Have X . 

*^ 

G. (Note: This is a complex issue with several^^possiblc 'right" answers. 

Some of the points that shouU be broughr: up in a class discussion on this 
subject follow; students might have other ideas to discuss.). 

Deregulation could create an open, competitive market, causing priced 
to fall and quantity to rise. But^ when dealing with a limited resource 
such as energy^ prices would not fall and would in fact continue to rise. 
This would, however, stimulate short-term investment as profits would be 
high. 

If oil and natural gas prices were deregulated (causing their prices 
to rise), investment in conservation and alternative energy sources--solar , 
wind, and hydro power, biofuels, synfucls, etc. --would be stimulated because 
they would then become economically feasible. 

However, others atgue that prices could become sp high that consumers might 
not have the capital available <&r the borrowing capacity to invest in alter- 
natives. Thus, they would be trapped in • vicious cycle--lheir fuel bills 
so high they can't make the investments in alternatives so the bills will 
be lower--but if they don't invest, next year's bills will be even higher. 
It may make more and more people feel like they can never make ends meet. 
Would X (debatable) 



STUDENT HANTWUT 

WHICH GOVTIRiWIENT ACTION WOULD ENCOURAGE PRIVATE IN\TSTnENT? 

umCH WOULD NOT? 

Check one (X) 

Would Would Not ^ ^ 

* Or . 

1. Grant tax credits, whckeby the amount of taxes owed is 

lowered, ^ 

2, Regulate the price of energy at a level industry con- 
siders too low to make a profit. 

3. Place a high tax on profits. 

4. Make goveinment-owned land available to industries. 

(Surveys indjjCate that 5GX of the coal, •75% of the 
shale oil, 40% of the uranium, and 60% of the geothermal 
energy supplies in America' are on government land.) 

5. Guarantee loans for businesses making energy investments. 

6. Pay for research and development in new energy technology 

7. .Allow the m.irket forces of supply and demand to de<tcrmine 

energy prices. 
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APPENDIX 1. 



FREE ENTERPRISE AND CONSUMER EDUCATION OBJECTIVES 



TOPIC 

M - FREE ENTERPRISE, BUSINESS 
ORGANIZATIONS, AND PRIVATE PROPERTY 



OBJECTIVES- The student will: 

1. Distinguish between private 
and public property, 

2. Identify private property as , 
the basic foundation of a free 
enterprise system. 

3. Define a f ree enterprise 
(c apitalist) economy as a 
system th^re individuals and 

* busirt^sses risk their own 

investment in competition with 
othci; individuals and busi* 
nesses (managers) to produce 
and distribute goodis and " 
services for profit. 

4. Identify elements of the 
American economic system to 
include : freedom, oppor-. 

^ tunity, justice, efficiency, 
groWth, and security. 

5. Define competition as the 
effort of two or more parties 
to secure the business of a* 
third party. 



.'iB - TRADITION, COMM/\ND, /VVD 
MARKET ECONOMIC SYSTEMS 



6. Describe some ways in which 
competition benefits the con- 
suroer. - • 

7. Identify sole- proprietorship, 
^rtnership, cooperatives, and 
corporation as four types of 
business organizations (in the 
private :>cctor). 

8. Identify the categories of 
economic systems: tradition, 
command, and market. 

9. Name the three questions that 
all- economic systems must try 
to answer: what is to be pro- 
•duced? and, to whom will it be 
distributed? 
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#C - UBOR ORGANIZATIONS 



Define labor force as people 
employed or seeking employ- 
ment*. 



11. Define labor union as an 

association of workers who are 
organized to (bargain collec- 
tively with employers. 



ill) - SCAPCITY AND PRODUCTION 



12. Define consumer goods as items 
that are capable of satisfying 
a human want. 

13. Define sciCices as work done 
^ for others which does not 

produce goods. 



14. Identify why scarcity requires 
choices. 

15. Identify energy resources. 

16. Define producer as a maker of 
goods or a performer of ser- 
vices. 

17. Define production as the 
creatioQ of goods or services. 

18. Distinguish between producers 
of goods and performers of 
services. ■ 



19. Identify how substitutions can 
be used when a resource 
becomes more scarce. 



20. Distinguish betweefl|g| consumer 
good and a capitaly|^d. 



21. Identify the facti^s of pro- 
duction as natural resources > 
labor, capital, an^^manage- 
ment . 

22. Identify how energy factors 
affect the cost and availabi- 
lity of ^oods and services. 

23. Identify how environmental 
factors affect the cost and 
availability of goods and 
services . 





//E - CAPITAL INVESTMENT, PROFIT 


24. 


Define cap^ital goods as toolr, 






nOTU'E, AND ECONOMIC GROWTH 




equipment, machinery and build- 




■ 






ings that are used in the pro- 










duction of other goods and 










services , 








25. 


Define profit as the reward 




1 






for taking risk in business. 








26. 


Define net profit as remainder 










after all costs, expenses, and 










taxes are satisfied. 








27. 


Identify some ways in which 




1 






firms use profits. 








28. 


Define economic growth as an 




1 






increase in a nation's total 










output of goods and servicts, 




■ 


»¥ - SPECIAUZATION, TECHNOLOGY, 


29. 


Name some methods of economic 




I 


EXCHANGE AND INTERDEPENDENCE 




exchange. 




- 




30. 


Define specialization as indi- 




■ 






viduals or groups concen- 




- 






trating on one job rather than 




- 






attempting to do inaiiy jobs. 




1 




31. 


Define exchange as obtaining 










goods and services from others 




■ 






in return for money, credit or 




1 




r 


other goods and services. 








32. 


Define technology as the use 










of tools and/or knowledge to 




■ 


• 




produce goods and services. 




1 




33. 


Identify how technological 




I 






progress might result in lower 










prices, increased produc- 










tivity and a better quality 










.product. 






• //G - SUPPLY AND DEMAND 


34. 


Define demand as the amount 










of goods and services that 










buyers are willing to buy. 




■ 




35. 


^Define marketplace as a set- 










ting where goods and services 










are bought, sold, or traded. 








36. 


Define supply as the amount of 










goods or services that sellers 






• 




are willing to sell. 




Ieric 



















37. Name some factors which may 
influence the, supply of a good 
or service. 

38. Name some factors which may 
influence the demand for a 
good or service. 

39. Define demand as the amount of 
goods and services thaX^^^buyers 
are willing to buy at eich 
specific price in a given mar- 
ket at a given time. 

40. Define market as a situation 
in which individuals and busi^ 
nesses interact to buy, sell 
or exchange goods and ser- 
vices . 



41. Define supply as the various 
amounts of goods and services 
that sellers are willing to 
sell at each specific price in 
a given market at a given 
t ime. 



42. 



m - PRICE, MARKET EQUILIBRIUM, 
AND INFLATION 



43. 



Define The La w of Supply and 
Demand as follows: as the 
price of a good or service 
increases, sellers will offer 
more and buyers will demand 
less;. as price falls, sellers 
will offer less and buyers 
will demand more. 

Define price as the money 
value set for a good or ser- 
vice. 



44. Define inflati on as a decr<»ase 
in the purchasing power of 
money. 



in - ADVERTISING AND MARKET RESEARCH 



45. Define advertising as a means 
to inform people about a 
firm's products or services, 
or to persuade people td 
purchase a firm's goods or 
services rather than those 
produced by a competitor. 

46. Recognize misleading and non- 
misleading advertising. 
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I 














//J - DISTRIBUTION 




47. 


Identify the different methods 












of transportation used to dis- 












tribute goods and services. 










48. 


Define distribution as the 




■ 








process for getting products 




1 








from producers to consumers. 






«K - SCARCITY AND 


CONSUMER 


49. 


Define consumers as users of 






DECISION-MAKING 






goods pnd services. 










50. 


Define consumption as the use 












of goods and services. 




1 






51. 


Identify some benefits of 












comparison shopping. 




1 






52. 


Identify how a consumer choice 












involves the giving up of 












other alternatives-: 










53. 


Define impulse buying. 










54. 


Define planned buying. 






rfL - PERSONAL AND 


FAMILY INCOME 


55. 


Identify some sources of 




■ 


AND BUDGETS 






income. 




* 






56. 


Define budget as a plan for 












the use of money, time and 




1 








other resources. 










57. 


Distinguish between total pay 












and "take home" pay. 




■ 






58. 


Identify who must file and pay 












an income tax. 




1 






59. 


Demonstrate the completion of 












a simple income tax return. 




1 


j>M - SAVINGS AND 


PERSONAL 


60. 


Define savings as income which 






INVESTMENTS 






is not spent for consumer goods 












or services but is set aside 












for future use. 










61. 


Name reasons why people save. 










62. 


Define personal investment as 












the purchase of an asset (with 












some degree of risk) for the 












purpose of earning future 




< 








income. 
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f>N - FINANCIAL INSTITUTIONS, 
CONSUMER CREDIT, AND INTEREST RATES 



63. Define cr edit as a promise to 
pay in the future for goods, 
services or money received 
now. 

64. Compare saving with a f*nan* 
cial institution to saving at 
home. 

65. Define interest as money paid 
for the use of money. 

66. List some advantages of using 
credit. 



f/O - SELECTION, USE, AND CARE OF 
GOODS AND SERVICES 



/iP - CONTRACTS, WARRANTIES, AND 
GUARANTEES 



- CONSUMERS EDUCATION, RIGHTS, 
.m RESPONSIBILITIES 



67. 



68. 



69. 



70. 



71. 



7Z. 



73. 



74. 



75. 



List some disadvantages of 
using credit. 

Identify some credit plans and 
sources that may be used for 
consumer purchases. 

Identify the importance of 
credit ratings and their 
effect on the consumer. 

Classify financial institu- 
tions, sucli as banks, savings 
and loan, and other credit 
institutions, according to the 
services they provide. 

Identify factors to be con- 
sidered when selecting a 
consumer good or service. 

State reasons why a higher 
price does not necessarily 
indicate better quality. 

Name some of the basic provi- 
sions contained in warranties 
and guarantees. 

Identify some benefits of 
consumer education to the con- 
sumer. 

Identify rights and responsi- 
bilities of consumers while 
interacting with providers of 
goods and services. 



m 



r * 






4 

• 


1 


m ' CONSWIER LEGISLATION, 


76. 


Names some consumer protectioA 




REGULATION, AND SERVICES 




agencies, institutions , or 


■ 






organizations (public or 


1 






private) that provide sources 




<• 




of information and deal with 








specific consumer problems. 






77. 


Identify some advantages of 








consumer protection lavs to 








consumers . 


■ 




78. 


Identify some disadvantages of 








consumer protection laws to 


■ 






consumers . 




//S - INSURANCE 


79. 


Define Insurance as the purchase; 








of protection against loss. 


1 


- 


80. 


State the principle that 








premiums which purchase insur- 


■ 






ance are based primarily on 


■ 






the degree of risk. 






81. 


Identify areas of protection 


I 






covered by various types of 








personal insurance, such as 








automobile, health, life and 








home or property ownership. 




#T - GOVERNMENT FUNCTIONS 


(TAXATION, 82. 


Define taxes as money paid by 


■ 


SPENDING, AND REGULATION) 




individuals and businesses to 








local, state or national 








governments to pay for goods 


■ 






and services. 


1 




83. 


Define government regulations 








as rules of conduct for consu* 


1 






mers and producers. 






84. 


Identify kinds of taxes indi- 


■ 






viduals may be required to 


1 






pay. 






85. 


Define regulatory agencies as 


I 






appointed or elected groups of 


■ 






individuals who are respon- 








sible for preparing and 








administering government 








regulations . 






86. 


Identify the sources of 








government finance to include: 








taxes, borrowing, increasing 








money supply, fees and other 






• 


service charges. 








* 


|ERLC 


1 





//U - FEDKRAL RESERVE SYSTEM AND 
ROLE OF MONEY 

//V - INTERNATIONAL TRADE AND 
MONETARY EXCHANGE 



87. Name some different kinds of 
goods and services provided by 
locals state and national 
governments . 

88. Identify how money serves as 
a medium of exchange. 

89. Identify ways in which eco- 
nomic conditions in one 
country are influenced by 
economic conditions in o^her 
countries . 
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br Energy in Florida 

present and future prospects 



by Gerard G. Ventre and Subrato Chandra 
FStC-EN-1-82 March 1982 ^ 



Why Solar ? 



Florida, the ''Sunshine State," has abundant &olar energy and a 
significant population to utilize it. The only region of the U S. 
that has more sunshine is the desert southwest, which is mu( h 
less populated and, consequently, has much less demand for 
energy. 

Florida does not have significant fossil fuel resources and is 
located far from the coaJ producing states. Ninety percent of 
Florida's energy is derived from fossi! fuels and almost all of its 
energy is imported. 

Fossil fuels are becoming scarce; world oil production will most 
likely peak between 1985 and 2000 U.S. oil production peaked 
in 1970. 

Fossil fuels have environmental problems —not only the build- 
up of various pollutants, but also the large-scale production of 
carbon dioxide, which may seriously affect the world's climate 

Florida's economy is vulnerable to fossil fuel supply inter- 
ruptions, and It therefore behooves us to develop our valuable 
energy resource— sunshine 

Benefits of Solar 



Solar IS a renewable, clean energy that is in abundant supply 

Devices powered by solar energy can save you money, help 
conserve our nation's depleteable resources, and reduce our 
dependence upon imported oil. 

Unlike petroleum, the price and availability of solar energy are 
not subject to manipulations by other nations. 
A healthy solar industry will aid in Florida's industrial develop- 
ment. 

Solar applications are labor-intensive and will create jobs. 

Solar energy represents a decentralized power source that 
adapts to a variety of appropriate applications, ranging from 
heating water to generating electricity. 

Solar energy has strong public appeal. 

Sunshine is the most important reason for Florida's healthy 

tourist industry. 

Tlie sun is the source of all life on earth. 

S olar Water Heating 

Water heat mg represents the state's oldest use of solar energy; 
South Florida has had solar water heaters since 1900 it is 
estimated that about 30.000 to 50,000 units were installed by 
1950, but about that time their popularity began to decline due 
to readily available cheap energy from fossil fuels. 



Solar water heaters A^e simple, commercially available, and 
economically competitive with electric woter heaters. 

Water heating accounts for about 25 percent of residential 
energy use m Florida, or roughly six percent of Florida's total 
energy use. 

Solar systems presently cost between $1, 000-53,000 (about 
$2,000 average statewide) for a family of four and may save as 
much as $225-$300/year in electric bills. They cost $500 $1,000 
for do-it-yourselfers. 

Because they are material-intensive, the prices of s6lar water 
heaters are not expected to come down as they did for elec- 
tronic calculators. Consequently, the sooner a person buys a 
solar water heater, the sooner he begins to save. 

Federal income tax credits of 40 percent of the system cost are 
available. For a $2,000 solar water heater, the cost to the 
consumer is ortly $1,200. 

Florida now exempts solar systems from property tax and sales 
tax. 

There have been more solar water heaters installed in Florida 
than in any other state except California, which has a much 
larger oopulation. On a per Cdpiia basis, Florida leads Califor- 
nia in the number of installations 



Projections/Goals: "2 million by 2000!** 

Estimated No. of Units 
1985 2000 
Florida 300.000 2,000,000 

(hot water only) 
U.S. 2.500,000 — 

(includes space heating) 
CaWornia 1,500,000 - . 

(includes space heating) 



The quality of flat-plate solar collectors has ir;iproved dramat- 
ically over the past decade, both in performance and workman- 
ship. 

All solar water heaters manufactured or sold in Florida must 
meet standards developed by the Florida Solar Energy Center 

Solar Poo l H eating 

Solar pool hea^l<^ is not only currently available, it also is the 

most economically attractive solar technology 

A large market potential exists in Florida, due to the great 

number of pools and the steadily growing population to enjoy 

them. 

Individual savings by substituting solar heat for fossil fuels in 
heating a swimming pool are significant 
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Pooi h%*ating is a major ^^olar industry The square footage 
production of iow-tempcrature pool collectors has exceeded 
that of ail other kinds combined (primarily because considerd* 
biy larger collector areas are required for pool heating). 

Typical residential costs erre aboui %9 600- $3,200 for commer- 
cially built and installed solar pc.. neatert. They typically 
extend the swimming season three to four months beyond the 
normal season in Florida. 

Ali solar pool heaters manufactured or sold in Florida must 
meet standards developed by the Florida Solar Energy Center 

Sola r Space Heating and Cooling 

Space heating accounts for only about 9- 10 percent of residen- 
tial energy use m Florida due to our warm climate 
Therefore, active space heating systems arc economically 
unattractive in most of Florida Exceptions Do it yourself sys- 
tems may be economical in northern Florida. 
Space coolmg accounts for about 33 percent of residential 
energy use m Florida. 

It behooves us to develop solar coohng because the sun shines 
mos! brightly (i e , the solar resource is most available) when 
(he air conditioning is most needed. 

However, solar thermal cooling (absorption, Rankine. or 
desiccant cycles) is economically unattractive today. Present 
cost IS about 130.000 installed for a typical residential absorp- 
tion system Future prospects may improve if significant cost- 
reducmg breakthroughs are made Commercial applications 
appear nrK>re promising. 

Solar cooling by photovoltaic cells generating electricity and 
driving conventional air conditioners may become attractive in 
the future if photovoltaic prices come down as projected. 
Passive solar and low-energy butidtr>g design techniques that 
work well in a hot, humid climate such as Florida's need tr be 
devek>ped (The word "passive" implies natural use of the solar 
environment to achieve the comfort levels desired. Very little 
or no mcchdnical equipnoent is required with passive designs,) 

Passive cooling in Fbnda involves a combination of heat g^in 
prevention techniques, heat rejection strategies, and the 
proper use of heat storing materials m the building design 

Solar Cells/Photovoltaics 

Photovoltaic Of solar cells arc very attractive, as they generate 
electricity directly from the sun without any nfK>vmg parts or 
noise. Therefore, many energy efid uses can be provided, rar^- 
ing from household Kghtir>9 to utility electricity generation. 

Their technical feasibility/reliability has been proven through 
the space program's use of ceOs to power satellites. 



Thema^or barrier tscost At present, photovoltaics are compet- 
itive only in remote applications such as water pumping for 
irrigatiorr, communications relay stations, cathodic (corrosion) 
protection of bridges, etc. 

Unlike solar thermal collectors (like those used for water heat- 
ing), large reductions in cell costs are expected in the future. 
Department of Energy R&D already has reduced cell costs 
from $200/peak watt to $7 $15/peak watt. A major DOE R&D 
effort IS under way 



1986 cost projections by DOE for residential 


applications (In 


1980 dollars): * 


Array Cost 


$0.70 


($/peak watt) 




System Cost 


$1.60 


($/peak watt) 




Equivalent electricity 


7</kwh 


cost in Florida 




NOTE: Peak watts refer to electric power 


produced when the sun is brightest. 



The national goal is ?o have 500 MW of photovoltaic electric 
generating capacity by 1990. 

The two major areas of photovoltaic research at the Florida 
Solar Energy Center are 1) utility interactive residential sys- 
tems, and 2) stand alone systems for remote applications 



Energy from Biom ass 

Biomass resources include all organic matter except the fossil 

fuels. 

Examples of biqrnass resources include urban refuse, manure, 
logging and wood production, forestry residues, crop residues, 
industrial wastes, municipal scwuge sludge, special energy 
crops, and aquatic energy farms 

Biomass energy conversion techniques include direct combus* 
tion. thermo-ch?mical gasification <^nd liquefaction, anaerobic 
digestion for methane production, sugar fermentation to pro- 
duce alcohol, and hydrogen prod\iction. 

There is a relative abundance of usable land in the U S . particu- 
larly in Florida 

Environmentally, organic wastes are typically low m sulfur, and 
the production of ash in combustion is much less a problem 
than with coaL Nitrous oxTdes will be produced, as always, 
when combustion occurs in air. 

Water hyacinths can be used to generate methane gas This 
proc .ss currently is not cost effective, but when it becomes so 
It will also help free Flonda's waterways for both navigation and 
recreation. 

Biomass fuels (or biofuels) presently contribute approximately 
one to two percent of our (U S ) energy needs, mostly as direct 
combustk>n of wood. 

Because of climate and terrain, Florida is exceptionally wefl 
suited to develop bk>mass resources. The combtrution of rain- 
fall and k>ng growing seasons, which allows for multi crop 
production; makes Fbnda a leader in terms of biomass 
resource potential. 



105 

116; 




Sol ar Indus t rial Process H^a t 

The industrial sector is the largest user of energy in the U S., 
accounting for approximately 37 percent of the total ncilional 
energy consumption. However, only 18 percent of Florida's 
total energy use is for industry 

Productioi» of process heM and steam accounts for approxi- 
mately tao thirds of the total energy used by industry 
There is significant potential for the use of solar energy to 
provide process heat and >team and, therefore, to make a signif- 
icant contribution to the n^oon i energy needs. 
Not only IS Florida m an extremely vulnerable position in terms 
of available fossil fuels, its economy is heavily dependent upon 
tourism, which could be severely affected by liquid fuel short* 
a^es Th#se same fuel shortages could accelerate the migration 
of Northerners to the i^ttraclive warmer climates of Florida. 
Consequently, there would be a need for both )obs and a more 




stable economic base. Solar industrial process heat could pro- 
vide Florida with more manufacturing capability (i e . more 
industry), more jobs, and a stronger economy. 

An industry that is partially fueled by solar energy would be 
environmentally more acceptable than the heavily fossil- 
dependent industries that have developed over the last century 
in other parts of the country. 

There are possible applications of solar industrial process heat 
to Florida's citrus and paper industries, whose relatively low 
temperature requirements could easily be met by energy from 
the sun 

Agricultural Appl ications 

Agriculture is the world's greatest user of 
solar energy for human needs, with about 
11 percent of the land area under permanent crops. 

Agricultural applications of solar energy include heating and 
cooling of greenhouses, food processing, grain drying, crop 
drying, and heating of livestock shelters. 

The temperatures required for many agricultural processes are 
relatively low. 

The basic technology already exists for collecting the required 
heat from the sun 

Most agricultural applications have intermittent heat require* 
ments (i e , the requirements vary with the weather and the 
pltsntir.g, growing, and harvesting seasons). Because of limited 
seasonal use, the solar systems must be set low1n cost to be 
economically attractive. 

Presently, the major agricultural application of solar energy in 
Florida has been for greenhouse heoling 

Like other applications, solar energy for «igric ulture will become 
more attractive as the cost of convention,^! fuels continues to 
escalate 

Other Solar Applications 

There are other solar technologies and cipplications that either 
are not particularly suited for Florida or will not be available 
until well into the future. These technologies include wind 
power, solar thermal electric coriveri,t(>n, ocean thernrwl energy 
conversion, and solar power satellites. 

Wind power systems will become mcreasifigly attractive in 
those locations of the country where the amount and quality of 
the wind energy make them economically viable The i>otcntial 
for wind generated electricity is siqnific«^nt on a national scale, 
but there is limited potential m Florida, mainly along the coast- 
line or possibly offshore 

Solar thermal electric conversion technologies can be catego 
nzed as central receiver plants, distributed collector systems, 
or total energy systems Most of these systems use high tem- 
perature concentrating collectors which must track the sun 
(and are consequently quite expensive) E^cause of their depen- 
dence on a large ratio of direct sunlujht fo diffuse sunlight, these 
«*'Stems at present do not appear particularly attractive for 
Honda. 

Ocean thermal energy conversion (OTEC) could derive signif- 
icant energy from the Gulf of Mexico, off the Keys, and m the 
Florida Straits, however, serious technological and economic 
problems must be alleviated if this futuristic alternative is ever 
to become a significant supplier of our n«ition*s energy 
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Solar powtr sateUites (SPS) possess features which are particu- 
Urly attractive for bmjcr term energy supply The interface of 
this program vsnth NASA Kennedy Space Center activities is of 
special interest to Flonduns Although the sue (on the order of 
2S to 50 square miles per satellite), cost and complexities of this 
program are erK>rmous, its contnbutions beyond the year 2000 
could be very significant 

Conclusions 

Although the contribution of solar water and pool heaters in 
displacing fossil fueK i$ small, the application of these technolo- 
gies should be strongly pursued for the following reasons 

-They represent a Florida industry which encompasses 
approximately 75 manufacturers and 300 vendors. 

—The installation of solar equipment is labor-intensive. 

—The manufacturing of solar equipment is a new and envi- 
ronmentally clean industry. 

-Domestic water and pool heating (and some agricultural 
uses) ifre presently the only cost effective solar technol- 
ogies which «re applicable to Florida's energy needs. 

—The success of these near term technologies should influ 
ence the rate and manner in which other solar technol 
ogies are introduced. 

—The public aw.ireness and acceptance of near term solar 
technologies may have a positive influence on the public's 
attitudes iind practices concerning energy conservation. 
A solar water heater allows direct citizen contact with and 
utilization of energy-conserving equipment while pro- 
viding a necd^»d commodity (hot water) and immedMte 
savings on monthly energy bills. 

— The development of widespread solar industry involves 
the solution of a variety of institutional problems that will 
pave the way for a more rapid introduction of the future 
solar technologies (i.e , problems and conflicts associated 
with financing and inspecting systems, regulating the 
industry, and protecting the consumer) 



In 1980, the U S spent over $80 billion on Oil imports alone The 
1982 federal budget for solar development was less than $300 
million dollars. 

Flo/ida (which has a large and rapidly growing population and it 
heavily dependent upon energy intenswc tourism) is blessed 
with abund*int sunshine Florida should vigorously pursue the 
development of solar energy technologies offering the greatest 
benefits to Floridians. Those to which we should make our 
most serious commitment include* 

1 Domestic water and pool heating 

2 Passive solar and low energy building design. 

3 Photovolt»jics, (including photovoltaic cooling) 

4 Energy from biomass. 

In the longer term, ocean thermal energy conversion and other 
solar technologies may be important to Flondians 



Current Uses of Enerqy by Sector in Florida 



SECTOR 


FLORIDA 


U.S. 


Transportation 


36% 


25% 


Residential/Commercial 


38% 


38% 


Industrial 


18% 


37% 


Governmental and other 






non*energy end uses. 


8% 





This document was promulg<^ted at a cost of $523 07, or 10< per 
copy, to provide information concerning solar energy in 
Florida ^ 





